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1 0 THE 
2 Moſt Reverend Father in GO  » 
THOMAS, 


Lord Archbiſhop of CANTERBURY; 
Primate of all EN@L AND), &c; 


The Surviving TRUSTEE of the Honourable 
„ LECTURES: * 


May it pleaſe Your Grace, 
7 Hy juſtly put theſe Le cTuRE $ 
ander Tour Grace's Patronage; 
heir Publication being wholly ow- 

o Zou: For having the Honour 

n 10 be a Member of The ROYAL 
SOCIETY, as Well as a Divine, I was mind- 
ed 10 try what I could do towards the In- 

| A 2 Prove- 


The DEDICATION. 
provement of Philoſophical Matters to Theologi- 
cal Uſes; and accordingly laid a Scheme of 
what I have here Publiked a Part of, aud 


when I had little elſe to do, I drew up what T' 
Had to fay, making it rather the grins, Ex- 


erciſes of my Leiſure Hours, than more ſerious 
Theological Studies. This Work, (although I 
made a conſiderable Progreſs in it at firſt, 
whilſt a Novelty, yet) having no Thoughts of 
Publiſhing, T laid afide, until your Grace, be- 
ing informed of my Deſign by ſome of my Learn- 
- Friends, both of the Clergy and Laity, was 
pleaſed to call me to the unexpected Honour of 


Preaching Mr. Boyle's LEcTurts: An Honour 


T was little aware of in my Country-Priuacy, 
and not much acquainted with Perſons in High 
Stations, and not at all, particularly, with 
Your Grace. So that therefore as it pleaſed 
Your Grace, not only to confer an unſought pro- 
fitable Honour upon me (a Stranger,) bnt alfo 
70 continue it for Two Tears, out of Tour good 
Opinion of my Performance, in ſome Meaſure, 
anſwering Mr. Boyle's End ; fo I can do no leſs 
than make this Lanes ck, grateful Acknowleds- 
ment of Tour Grace's 

Favour... 


Bur it is not 75 ſelf alone; but the whole 
Lx CTVURE 4ʃſo is beholden to your Grace's kind 


and piois Endeavours. It was Yu that en- 
couraged this Noble Charity, and « In 
the Settlement of it, in the Honourable Foun- 
der's Lifetime; and ſince his Death, it was 
Du that procured a more certain Salary for 
: ; Ie 
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The DEDTICATION. 


the LECTURERS, paid more conſtantly and duly 
than it was before”. 47 


Theſe Benefits, as I my ſelf have been a 
| Sharer of, ſo I ſhould be very ungrateful, 
ſhould I not duly acknowledge, and repay 
with my repeated Thanks and good IWiſkes. 


* It may not only gratify the Reader's CuriofitySJbut 
alſo be of Uſe for preventing Encroachments in 'Time to 
come, to give the following Account of Mr. Boyle's Lec- 
tures, 

Mr. Boyle, by a Codicil, dated Fly the 28th, 1691, and 
annexed to his Will, charged his Mefluage, or Dwelling- 
Houſe, in St. Michael's Crooked-Lane, London, with the Pay- 
ment of the clear Yearly Rents and Profits thereof, to ſome 
Learned Divine in London, or within the Bills of Mortality, 
to be Elected for a Term not exceeding Three Years, by his 
Grace the preſent Lord Archbiſho of Canterbury (then Dr. 
Tenniſon) Sir Henry Aſpurſt, Sir John Rotheram, and John Evelyn, 
Eſq. The Bufineſs he appointed thoſe Lectures for, was, 
among others, Tobe ready to ſatisfy real Scruples, and to anſwer i 
ſuch new Objections and Difficulties as might be ſtarted, to <vhich 
god Anſwers had not been made, And alſo, To Preach Eight 
Sermons in the Year, viz, the firſt Monday January, February, 
March, April, and May; and of September, October, and 
November. The Subject of theſe Sermons was to be, The 
Proof of the Chriſtian Religion againſt Notarious Infidels, viz, Atheiſts, 
Theifts, Pagans, Feaus, and Mahometans';-not deſcending lower to 
any Controverſies that are among Chriſtians themſelves, But by 
Reaſon the Lecturers were ſeldom continued above a Year, 
and that the Houſe ſometimes ſtood empty, and Tenan:* 
brake, or failed in due Payment of their Rent, thereforc 
the Salary ſometimes remained long. unpaid, or could no: 
be gotten without ſome Nifficulty : To remedy which In- 
convenience, his preſent Grace of Canterbury procured a 
early Stipend of 507. to be paid Quarterly for Ever, chars- 

ed upon a Farm in the Pariſhof Brid, in the County of Bucks: 
Which Stipend is accordingly very duly paid, when demand- 
ed, without Fee or Reward. 
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1 GRACE's 


Moſt Hymble and Thankful 


Son and Servant, 


M. Derham 
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of Natural Knowledge, fo, in all 
| Probability, he did it out of a Pi- 
" ous End, as well as in Purſuit of 
his Tenins, For it was his ſettled Opinion, that 
nothing tended more to cultivate 'True Religion 
and Picty in a Man's Mind, than a thorough Skill 
in Philofophy. And ſuch Effect it manifeſtly had 
in him, as is evident from divers of his publiſhed 
Pieces ; from his conſtant De- WE : 
portment in never mentioning as; mo eo 
the Name of GOD without a 

Pauſe, and viſible Stop in his Diſcourſe ; and 
from the noble Foundation of his Lectures for the 
Honour of @ OD, and the generous Stipend he 


allowed for the ſame, 
AG And 


TURES I have had the Honour 
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To the READER. 
And foraſmuch as his Lectures were appointed ſa 
by him for the Proof of the Chri- Al 


. Religion againſt Atheiſts I i 
- RN and other notorious Infidels, I WI 
thought, when J had the Honour to be made his dic 
Lecturer, that I could not better come up to his ha 
Intent, than to attempt a Demonſtration of the pa! 


Being and Attributes of GOD, in what Imay MW in 
call Mr. Boyle's own, that is a Phyſico- Theolo- or 
gical Way. And, beſides that it was for this lat 


very Service that I was called to this Honour, I ces 
was the more induced to follow this Method, by anc 
Reaſon none of my learned and ingenious Prede- © cou 
ceſlors in theſe Lectures, have done it on purpoſe, uſe 
but only caſually, in a tranſient, piece-meal Man- Mr 


ner; they having made it their Buſineſs to prove M Mo 
the great Points of Chriſtianity in another Way, W If. 
which they have accordingly admirably done. But me 
conſidering what our Honourable Founder's Opi- ack 
nion was of Natural Knowledge, and that his MW thir 
Intent was, that thoſe Matters, by paſſing through W hay 
divers Hands, and by being treated of in different my 
Methods, ſhould take in moſt of what could be I ſcat 
ſaid upon the Subject; I hope my Performance ¶ Sub 
may be acceptable, although one of the Meaneſt. Vioi 
+ 7 „ | PO tt | 8 ” 


Th 

As for others, who have before me done ſome- Per 
thing of this kind; as Mer/enne on Geneſis; Dr. W fam 
Cockbuyne in his Eſſays; Mr. Ray in his Wiſdom WY hat 
of God, &c. and I may add the firſt of Mr. Boyle's of 1 
Lecturers, the moſt learned Dr. Bentley, in his W my 
Boyle's Lectures, the eloquent Archbiſhop of W Mi 
Cambray, (and I hear, the ingenious Monſieur WE (ca 
Herault hath ſomething of this Kind, but never | 


ſaw | 


To the READER. 
ſaw it:) I ſay, as to theſe learned and ingenious 
Authors, as the Creation is an ample Subject, ſo 
I induſtriouſly endeavoured to avoid doing over 
what they before had done ; and for that Reaſon 
did not, for many Years, read their Books until I 
had finiſhed my own. But when I came to com- 
pare what each of us had done, I found my ſelf 
in many Things to have been anticipated by ſome 
or other of them, eſpecially by my Friend, the 
late great Mr. Ray. And therefore in ſome Pla- 
ces I ſhorten d my Diſcourſe, and referr'd'to them; 
and in a few others, where the Thread of my Diſ- 
courſe would have been interrupted, I have made 

uſe of their Authority, as the beſt Judges ; as of 
Mr. Ray's, for Inſtance, with Relation to the 
- Mountains and their Plants, and other Products. 
If then the Reader ſhould meet with any Thing 
mentioned before by others, and not accordingly 
acknowledged by me, I hope he will candidly 
think me no Plagiary, becauſe I can aſſure him I 
have all along, (where I was aware of it,) cited 
my Authors with their due Praiſe. And it is 
e I ſcarce poſſible, when Men write on the ſame, or a 
© © Subject near a-kin, and the Obſervations are ob- 
| vious, but that they muſt often hit upon the ſame 
Thing : And frequently this may happen from 
:- WF Parſons making Obſervations about one, and the 
r. kme Thing, without knowing what each other 
1m hath done; which indeed, when the firſt Edition 
'S WI of my Book was nearly printed off, I found to be 
my own Caſe, having (for want of Dr. Hook's 
Micrography being at hand, it being a very 
ſcarce Book, and many Years fince I read it,) 
given Deſcriptions of two or three Things, which 
F 13 1 
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I thought had not been tolerably well obſery'd 


different from what I have repreſented in my 


though not the Elegance of my Figures. But as 


| fay the Truth, (not flattering my ſelf, of detract- 


a careful Re-examination, I find, that although 


To th READER. 


before, but are deſcrib'd well by that curious 
Gentleman. | | 


a 
| | 35 8 
One is a Feather, the Mechaniſm of which J 
bt 


we in the main agree in, except in his Repreſen- 


tation in Fig. 1. Scheme 22. which is ſomewhat 0 
Fig. 18, Gc. But I can ſtand by the Truth, 


to the other Differences, they are accidental, oc- 
eafion'd by our taking the Parts in a different 
View, or in a different Part of a Vane ; and to 


ing from the admirable Obſervations of that Great 
Man,) I have hit upon a few Things that eſcap'd 
him, being enabled to do fo, not only by the Hel 
of ſuch Microſcopes as he made uſe of; but alſo 
by thoſe made by Mr. Milſon, which exceed all I 
ever ſaw, whether of Engliſh, Dutch, or Italian 
Make; ſeveral of which Sorts I have ſeen and 
examined. 


'The other Thing we have both of us figur'd 
and deſcrib'd, is, The Sting of a Bee or Maſp; 
in which we differ more than in the laſt. But by 


Dr. Hook's Obſervations are more Critical than any 
where before, yet they are not ſo true as mine. T 
For as to the Scabbard, (as he calls it,) I could on) 
never diſcover any Beards thereon ; and I dare be W Hyg; 
confident there are none, but what are on the two not! 
Spears. And as to the Point of the Scabbard, 
he hath repreſented it as tubular, or bluntiſh the 

| 1 OP; 
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To the READER. © 
Top; but it really terminates in a ſharp Point, 
and the two Spears and the Poiſon came out at a 
Slit, or longiſh Hole, a little below the Top or 
Point. And as to the Spears, he makes them to 
be but one, and that the Point thereof lies always 
out of the Scabbard. But by a ſtrict Examinati- 
on, they will be found to be two, as I have ſaid, 
and that they always lie within the Scabbard, 
except in ſtinging ; as I have repreſented them, 
in Fig. 21. from the tranſparent Sting of a Waſp. 


And as to the Spear being made of Joints, and 


parted into two, as his Fig. 2. Scheme 16. repre- 
ſents, I could never upon a Review, diſcover it 
to be ſo, but imagine, that by ſecing the Beards 
lying upon, or behind the Spears, he might take 
them for Joynts, and by ſeeing the Point of one 
Spear lie before the other, he might think the 
Spear was parted in two. But leſt the Reader 
ſhould think himſelf impoſed upon both by Dr, 
Hook, and my Self, it is neceſſary to be obſery'd, 
that the Beard (or Tenterhooks, as Dr. Hook 
calls them) lie only on one Side of each Spear, not 
all round them; and are therefore not to be ſeen, 
unleſs they are laid in a due Poſture in the Micro- 
ſcope, viz, fide-ways, got under, or a-top the 
Spear, N 


The laſt Thing, (which ſcarce deſerves menti- 
on) is the Mechaniſm of the Hair, which Dr. 
Hook found to be ſolid, like a long Piece of Horn, 
not hollow, as Malpighi found it in ſome Ani- 
mals, And I have found both thoſe Great Men 
to be in ſome Meaſure in the Right, the Fair of 
ſome Animals, or in ſome Parts of the Body, be- 

f ing 
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To the READER. 
ing very little, if at all, tubular ; and in others, 
particularly Mice, Rats, and Cats, to be a8 1 
have repreſented in my Fig. 14, &c. 


And now if my Inadvertency in other * 


hath no worſe Effect than it hath had in theſe, 


namely, to confirm, corre&, or clear others Ob- 
ſervations, I hope the Reader will excuſe it, if 


he meets with any more of the like kind. But 
not being conſcious of any ſuch Thing, (although - 
probably there be many ſuch) I am more ſollici- 
tous to beg the Reader's Candour and Fayour, 


with Relation both to the Text and Notes: In 
the former of which, I fear he will think I have 
as much under-done, as in the latter over-done, 
the Matter: But for my Excuſe, I deſire it may 
be conſider d, That the textual Part being Ser- 
mons, to be deliver'd in the Pulpit, it was neceſ- 
ſary to inſiſt but briefly upon many of the Works 
of EO D, and to leave out many Things that 
might have been admitted in a more free Diſ- 
courſe. So that 1 with it may not be thought I 
have ſaid too much rather than too little for ſuch 
an Occaſion and Place. And indeed, I had no 
ſmall Trouble in expunging ſome Things, altering 
many, and ſoftening the moſt, and, in a Word, 
giving in ſome Meaſure the Whole a different 
Preſs than what I had at firſt drawn it up in, and 
what it now appears in. | 


And as for the Notes, which may be thought 
too large, I confeſs, I might have ſhorten'd them, 


and had Thoughts of doing it, by caſting ſome of 


them into the 'Text, as an ingenious, learned 
In Friend 
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To the READER. 

Friend advis d. But when I began to do this, 1 
found it was in a Manner to new-make all, and 
that I ſhould be neceſſitated to tranſcribe the great- 
eſt Part of the Book, which (having no Aſſiſtant) 
would have been 400 tedious for me, being pretty 
well fatigu'd wick it before. I then thought it 
beſt to pare off trgm ſome, ang to leave out others, 
ind accordingly did ſo in mag Places, and would 
have done it in more, particyarly in many of the 
Citations out of the Ancients, both Poets and 
others, as alſo in many of the 4naromical OB. 
ſeroations, and many of my own and others Ob- 
ſervations: But then I conſidered, as to the Firſt, 
that thoſe Citations do (many of them at leaſt) 
ſew the Senſe of Mankind abgut GOD's Works, 
and that the moſtjof them my be acceptable to 
young Gentlemen fat the Unwerſities, for whoſe 
ſervice theſe Leces are greMly intended. And 
15 to the Anatom al Notes, aid ſome others of 
he like Nature, Moſt of them ſęrve either to the 

onfigatipng_-or the Illuſtratioh, or Explication 
of the Text; If not to the learned, yet to the un- 
kilful, leſs learned Reader; for whoſe Sake, if I. 
had added more, I believe he would forgive me. 
And laſtly, as to the Obſervations of my ſelf, and 
ſome others, where it happens that they are long, 
tis commonly where a Neceſſity lay upon me ot 
fully exprefſing the Author's Segſg, or my own, or 
where the: Thing Was new, and never before 
Publiſh'd ; in -wHch Caſe, it was neceſſary to 
be more Expreſs dhd Particular, than in Matters 
\s Witter known, or where the Author may be re- 
fer d unto, ; 7 
of LE | | 20 = In 
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the Yegerables, which, for want of Time, I was 


Tothe READER. 

In the former Editions I promiſed another | 
Part I Had relating to the Heavens, if I was Ml w 
thereunto encourag d. And two large Impreſſions v. 
of this Book, having been fold off, fo as to admit W 
of a Third before the Year was gone about; and lei 
hearing that it is tranſlated into two, if not three rer 
Languages; but eſpecially being importuned by co 
divers Learned Perſons, both known and unknown, IM the 
I have thought my {elf ſufficiently engaged to per- for 
form that Promiſe ; and have accordingly Publiſh- not 
ed that Part. 8 | 


So that I have now carry'd my Survey through 
moſt Parts of the viſible Creation, except the Na- 
ters, Which are for the moſt Part omitted; and 


forced to treat of in a perfunctory Manner. Atid 
to the Undertaking of the former of theſe, hay- 
ing receiv'd divers Sollicitations trom Perſons un- 
known, as well as known, I think my ſelf bound 
in Civility to own their Favour, and to return them 
my hearty Thanks for the kind Opinion they have 
ſhewn of my other Performances, that they have 
encourag'd me to undertake this other 'Task. And 
accordingly I have begun it, and (as far as my Aft- 


fairs will permit) have made ſome Progreſs in it: 


But Age and Avocations-growing upon me, I be- 
gin to fear I ſhall ſcarce be able to finiſh it as 
would, and therefore muſt recommend that ample 
and noble Subject to others, Who have more Lei- 
{ure, and would do it better than I. 


As to Additions, I have been much ſollicited 


thereto by divers curious and learned Perſons, Wo 


would 
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To the READER 


would have had me to inſert ſome of their Obſer- 
vations, and many more of my own : But in a 
Work of this Nature, this would have been End- 
leſs ; and although the Book would thereby be 
render'd much better, and more compleat, yet I 
could by no Means excuſe ſo great an Injuſtice to 
the Purchaſers of the former Editions. And there- 
fore (except in the ſecond Edition, where it was 
not eaſy to be avoided) few Additions or Altera- 
tions have been made, beſides what were Typo 
graphical, or of ſmall Conſideration. Only in the 
third Edition I amended the firſt Paragraph of 
Note 1. Chap. 5. Book 1. concerning Gravity ; 
and in the Fourth, Page 16, and 18, I inſerted 
two Paſſages out of Seneca, that were inadvertent- 
ly left out, and corrected many Things, that. upon 
a careful Review, ſeem'd to want Amendment. 


And laſtly, as to the following Analyſes, it 
was added at the Requeſt of ſome of my learned 
and ingenious Friends; and although it might 
ny been contracted, they would not ſuffer it to 
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F-oloving Book. 


"HE Works of the Creation relating to our rere 
; ous Globe, are ſuch as are vifible in the 


Tr Outworks or Ap endages of the Globe, viz. theſe Three: 
ſ | 1. The Amis here 


11 5 ſed o Air and Vapours, Page 4. 
ee 
Reſpiration ant Animal Life, on. 
Vegetation of Plants 9. | 
{ Conveyance of 
N winged Tribes. 
Sound 11. 
{ The Eunctions of 1 3 
Reflecting and Refracking Light 1 12. 1 
33 the | | — 6-21 Vf 
"Winds, which are of great Uſe and Neceſſity 
+: 23m the Salubrity and Pleaſure of the Air 14. 


In various Engines 18. 
In Navigation. 


4 Clouds and Rain: Of great Uſe to the 
Fon of the Earth and the Things there- 
in 20 
Origine of Ty according to ſome 23. 
2. Light. Its 
| Fountain 26. | 
= Wonderful Neceſſity and Uſe; 
3 < Improvement by Glaſſes 28. 
- ] } }.JVelocit Sg 
Expan on 29. 
C3. Gravity. 


Its great Benefit 33. . 
bp - OM "hich is of great Uſe in the 


6 Glob it ſelf. Of which I take a 3 in 
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Its Spherical Figure, which is the moſt commodious i 
regard of, 


Li ght 49; 
1 5 


General of, 


Lodgment of the Waters. 
The Winds 41. | 
Its Bulk 8 
Its Motion, ibid. 
; Annual. 


Diurnal. 


Its Place and Diſtance from the Sun, and other Hea- 


venly Bodies 46. 

Its Diſtribution, ſo as to cauſe all the Partsofthe Globe to 
Balance each other 48. 

Be helpful to one another.. 

The great Variety and —__ of all Al ſerving 
for Food, Phyfick, Building, (ry every Uſe and Oc- 
caſion of all L es, Places, and Creatures „ 

An Objection an wered 55: 


M particular of the Earth; of its 
Conſtituent Parts, viz. "Its 


| | 


"Soils and Moulds, neceflary to the 
8 Growth of various Vegetables 62. 

Various Occafions of Man, and other Animals 6 2; 
Various Strata or Beds, affording en for 
(Tools. | 

Firing. f 

Building. 1 
Dying, and thouſands of Ader Things 66. 

Conveyance of the ſweet Fountain-Waters ibid. 
Subterraneous Caverns and Vulcano's'; of great Uſe to 

Countries where they are 69. | 
(Mountains & Valleys,which are not rude Ruins but Works 

of Deſign, —— as this Structure of the Earth! is 
The moſt beautiful and Pleaſant. 
The moſt Salubrious: to ſome Conſtitutions; the Hillos 
to ſome, the Valleys 73. 
Beſt to ſkreen us, and other Things 74. 
Beneficial to the 

Harbour « of various Vegetables. 
| 


Harbour and Maintenance of various Animals 75, 
Generation of Minerals and Metals 76, | 
Abſolutely neceſſary to the Conveyance of the Rivers; 
and in all Probability to che Origine of Fountains 80. 
Concluſion againſt blaming GOD 87. 


Its Inhabitants : z which are either Senferite or Inſenſitive. 
Concerning the 4 Senfitive, 
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Senſitive, ſome Things: are 


3 


| | 


Size; 


Common to all the Tribes e theſe Ten: , 
1 The five Senſes and their N the 87. 


Je, an admirable Piece of Mechaniſm in regard of 
its Form, forthe moſtpart Spherical, which! is eſtfor 
5 The Reception of Object. 
Motion of the Eye 92. | „ 
Situation in the moſt ee e Part of th 
Body of every Creature. 
Motion, in ſome Animals, 
$ Every Way. 
Ene 5 and the excellent Proviſion in that 
Caſe 93. | 
which is in 5 
All & reatures, according to their . 
Such as live Abroad int e Light, iter. 4 
Such as live under Ground, . 7 


ese ſome Animals: 


4 


Two 9 
— ogether with the milk Proviſion t to 
— ouble Viſion. 
Parts; ſome of which are viewed 
Tranfiently, the Arteries, Veins, and ſome U 
3 the Muſcles and Tunicks, 
More ſtrictly ſome of the 


|} {Muſcles and the excellent Proviſion ate) 
N their peculiar Uſes, Equilibration, &*, gg. 


Tunicks : Among which the various Aper. 
tures, Forms, and Poſitions of the Pupil 

are particularly noted 101. 

Humours, eſpecially the prodigious Finery 


and Compoſition of the Cryitalline, ac: 
cording to Mr. Lp wenbueck, | 
Nerves 108. 
£0 tick, 
otory. 
(Guard and Security, chrided for by 
The Reparation of the Aqueous Humour. 
Covering of the Eye-Lids. | 
Strong and curious Bones. 
Hard and firm Tunicks. | 
Withdrawing them into their Heads 112 


Of Erect Viſion 114. 
F FHearing, * 


Organ, 


an, 


_- = 


| 


Organ, the Ear 115. 


Double, enabling us to hear ng Way, and 4 
u 


good Proviſion for the Loſs or Hurt of one. 


The Fabrick of the | | 
Out ward Ear, which is in EEE 
C All Creatures formed, guarded; placed, and 

| every way accoutered according to their 
various Places and Occaſions 118; 
Man ſuitable to his ere& Poſture ; and all it 
Parts, the Helix, Tragus, Concha, &c. admira- 
bly ſuited to the Reception and Melioration 
of Sounds, and the Security of the Part. 

nward Ear: In which I take a View of the 122 
_ Auditory Paſſage, curiouſly tunnelled, tortu- 
\ ous, an — z and being always open, is 
< linedwith the nauſeous Ear-wax for aGuard. 
Tuba Euſtachiana 124. i Bel: 
Bone, particularlyhard and context for Guard, 

and to aſſiſt the Sound. | 


* 


four little Bones to correſpond to all Kinds 
. of Sound. „„ | 


made with the utmoſt Art 129, _ 
Auditory Nerves, one of which is ratified to 
the Eye, Tongue, Muſcles of the Ear, and 
to the Heart; whence a great Sympathy 
between thoſe Parts 137. 
Object, Sound. Under which I conſider, 
js Its great. Neceſſity, and excellent Uſes 135. 
Its Pleaſure, and the Power of Mufick 137. 
2 In which Senſe theſe Things are remark- 
e, the | 
[Noſtrils, always open, cartilaginous, and endowed 
with Muſcles 139. 
Laminæ, ſerving for 


— x: Guard wege noxious Things 147. 


The ſpreading of the Olfactory Nerves: - 


* 


Prodigious Uſe of it in all, eſpecially ſome of the 

L Irrationals 142. > | EOS 

Taſte. The Things moſt remarkable in which Senſe 
are, the”; 7 | 


[Nerves ſpread about the Tongue and Mouth, Vith 
I their Guard. A 3 'The 


C 
| | Situated in the very beſt Place for Information; 
| Security, and near the Eye and Brain. 


Tympanum, andits Membrane 5 Muſcles, an d : 


Labyrinth, Semicircular Canals,Cocklea zall 


; he Improvements thereof by the Wit of Man 132 
ks 


LY 
| | The Papillz, neatly made 143. 


| |.+| Situation thereof to be a Centinel to the Stomach 
and Food. | { 
| Conſent thereof with. the other Senſes, by ſome 
| Branches of the fifth Pair 144, 
Feeling 145. | 
| $ Whoſe Organ is the Nerves.ibid, 5 
15 5 Which is diſperſed through every Part of the Body, 


and the admirable Benefit thereof. 
IT. Reſpiration the grand Act of Animal Life 147. 

Miniſtering to the Circulation of the Blood and Dia- 
ſtole of the Heart. He LS 
| 1 The Parts concerned therein are 4 
„The Larynx, with its great Variety of Muſcles, &:, 
$14 for Reſpiration, wel. forming the Voice 151. 

| | ae and Epiglottis, exquifitely contriv'd and 
| made. s 1 | . | | 
1 t |-JBronchi and Lungs, with their curious Arteries, 
Veins and Nerves 1535. ” 
Ribs, Diaphragm, od the ſeveral Muſcles con- 
cern d. * : | 5 
- | LUits Defects in the 
7 $ amy! in the Womb 156. 


Amphibious Creatures 157. 
(Some Animals in Winter. e | 
III. The Motion of Animals: Concerning which I confider 
[ TTranſiently the 121 55 
Muſcles, and their Structure, their Size, Faſtening 
to the Joynts, Motions, &c. 160. 
3 Bones, and their curious Make 162. 
4 YJoynts, with their Form, . Bandage and Lubri- 
| city 164. ; 
Nerves, and their Origine, Ramifications and In- 
oſculations. 
More particularly the Loco-Motive Act itſelf, which is 
Swift or ſlow, with Wings, Lege many or few, or none 
at all, according to the various Occaſions and Ways 
of Animals Lives. As particularly in 
Reptiles, whoſe Food and Habitation is near at hand, 
Man and Quadrupeds, whoſe Occaſions require a 
J larger Range, and therefore a ſwifter Motion 166, 
(Birds, and Inſects, whoſe Food, Habitation and Sa- 


| fety require yet a larger Range, and have accor- 
| | dingly a yet ſwifter Motion and direct Conveyance. 


8 


Geometrically & neatly performed by the niceſt Rules. 
Well provided for by the 
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| VI. The Food of Animals. In which the Diribe Ma- 
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2 


L vi] 

Due Equipoiſe of the Body 168. 

Motive Parts being accurately placed with regard to 
the Center of the Body's Gravity, and to, undergo 
their due Proportion of Weight and Exerciſe. 

IV. The Place allotted to the ſeveral Tribes of Animals 
to Live and Act in. Concerning which Iobſerve that 


All Places habitable are duly ſtocked. 
Various Animals have their various Places; and the 
Wiſdom thereof 171. 
V. The Balance of Animals Numbers, ſo that the World' 
is not 
| Depopulare by their Increaſe. ES 
De 2 by their Death. Ec 
Which is effected in 
(The ſeveral Tribes of Animals by a due Proportion intho 
Length of their Life 172. 
Number of their Young, in 
Uſeful Creatures being many. 
Pernicious few. 
Man very remarkable by the _ 
[Different Length of his Life. 
1 after the Creation 174. 


; Their Organs are adapted to their Place 170. 


Ru World was more, but not fully pos- 
ed 175. 
When it was ſufficiently ſtocked, down to the pre- 
ſent Time. 
Due Proportions of Marriages, Births and Buri aeg 77 
Balance of Males and Females 178. 


nagement and Providence appears in the 183. 
Maintaining ſuch large Numbers of all Kinds of Abi. 


| | mals on the Land, in the Seas, and divers Places too 


unlikely to afford ſufficient Food. 
Adjuſtment of the Quantity of Food to the Number 
of Devourers, ſo that 
There is. not too much, ſo as to rot, .and annoy 
| the World 185. 
The moſt Uſefulis the maſt Plentiful, and eden 
Propagated ibid. 
Delightwhich the various Tribes of Animals have to cho 


| | | Varieties of Food, ſo that what is grateful to one, is 


| nauſeous to another: Which isa wiſe Means to 97 


All ſorts of Food to be conſumed. 


Ds ; All Creatures to be ſuſficiently ſupplieg. 
| 


The World to be kept ſweet - clean by 3 
Means 187. a Pe- 
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| ene of all Animals in finding out, and providing 


| Claferiour Creatures, ., In fuch as are 


[vii] 


] Peculiar Food, that particular Places afford to the 


Creatures reſiding therein 188. | 
Curi us Apparatus in all Animals for Gathering, and 
| Digeſtion of their Food, viz. the TT - 
"Mouth, nicely ſhaped for Food, Sc, In 
Some, little and narrow 193. 
\ Some, with a large deep Inciſure. 
Inſects very notable to catch, hold and devour 
Prey; to carry Burdens, to bore and build their 
HFabitations 194. | 
Birds as notable, Horned in all. In ſome 
| Hooked for Rapine, climbing, Sc. 196. 
Sharp and ſtrong to pierce Trees, Sc. 
Long and ſlender to grope. | 
Long and broad to quaffer. 
Thick and ſharp edged to huſk Grain. 
Compreſſed ta raiſe Limpets, & c. 
Teeth, which are peculiarly hard, firmly inſerted in 
the Jaws, variouſſ ſhapedin the ſame, and diffe- 


n 


— * 


| Tent Animals, deficien: young Creatures, &*c. 200 

Salival Glands, commodiouily placed for Maſtica- 

tion and Deglutition bid, - TE 
Muſcles and Tendons, ſerving to Maſtication, ſtrong 

| and well lodged. Ft 1 
Gullet, fized according to the Food; with curious 

:.; 88 | ; 

| Stomach, 202. g f 

Which hath a curious Mechaniſm of Fibres, Tu- 

\ nicks, Glands, Nerves, Arteries and Veins. 

| Whoſe Faculty of Digeſtion by ſuch ſeeming weak 


enſtruums is admirable. 


+ 5 Whoſe Size and Strength is conformable to the 


Nature of the Food, or Occaſions of Animals. 
„ Ch omit Je 
| Tame Animals but one. 
| Ruminants, Birds, &c. more. 15 
Guts, whoſe Tunicks, Glands, Fibres, Valves, and 
Periſtaltick Motion deſerve Admiration 205. 
Lacteals, together with the Impregnations from the 
L Pancreas, Gall, Glands, and Lymphæducts. 


Fo In | 


„ 


oy Man leſs remarkable for the ſake of his Underſtand- 


Ing 20). 


Dome 


1 


L vii] 


| | Come to mature Age, and are able to help themſelves, 
by their 
Accurate Smell 208. 
d | » atural 2 3 

unting and groping out of Sight. 
15 — d groping o great — Ex: 
9 z the ſtrong Tendons and Muſcles RY 
1.1 therein. 
3 | | {Seeing in the dark. 
* Helpleſs. As 212. 
Loung Creatures | | 
n born the moſt 7 0 any, the Parents 


8 


— nl 


Reaſon, Hands, and Affection ſu eing. 5 
Irrationals : For whoſe Young the Creator bath 
made a ſufficient Proviſion, partly oy the 

3 own 


5 Srogyn, and Diligence in N arfing 15 Defend- 
I ing them 212. 
Sagacity and Care in repoſiting their 1:00 g 8 hd 
\ Young, where Food and all N eceſlaries are 
* | | to be tound 214. 
Ability of the Young themſelves to ſhift for, and 
np | help themſelves, with the little Helps of their 
| Dams 215. | 
_Creatures deſtitute of Food at ſome Seaſons, or r Ken 
to want it, who 
| ; Are able to live long without Food 216, 55 | 
Lay up Food before-hand. £2] x1 
| | | VIL The Cloathing of Animals, which is 2 pA 
K Suited to the Place and Occaſions of all. "I CLONES 
i LL Man it is left to his own Reaſon and Art, joined with 
e | ſuicient Materials: Which is beſt for him. 
| [Becauſe he may ſute his Cloathing to his Qualify 
: | | | and Buſineſs 224. 
| For Perſpiration and Health fake, | 
| Jo exerciſe his Art and Induſtry, = 
4 | To excite his Diligence in keeping bine ſweet, 
| and clean, 
R An being the Parent of djvers' Callings 225. 
| | | Irrationals: Who are either E 
8 Ready furniſhed with proper Cloathing. 
Onthe dry Land with Hair, Fleeces, Furs, Shells, 
4 hard Skins, &c. 226. 
| £1 | In the the Air with Feathers, light, drehe and, 


warm, 
6 eln che Waters with Scales, hard for Guard; booth. 
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VIII. The Houſes and Habitations of 


—_ 
for Paſſage; or with ſtrong Shells to guard ſuch as 


move more ſlowly 229. 


techtonick Art. Of which under the next Branch. 

Well garniſhed, being all Workman-like, compleat, in 

its Kind beautiful, being ibid. ET. 
$i fore with gay, various and elegant Colours. 


If ſordid, yet with exact Symmetry, and full of curi- 
ous Mechaniſm. ; 


| | Provide for themſelves by their Textrine, or Archi- 


Man, who is abundantly furniſhed with | 
© Contrivance and Art to build and garniſh his Ha- 
bitations 231. | | 
Materials of all ſorts to effect his Works, 


Irrationals, whoſe marvellous Inſtin&t is manifeſted 
by the 


| Convenience of their Neſts and Habitations for the 


| $ icing and Education of their Young 234. 
Guard and Defence of themſelves and their Young. 
Fabrick of their Neſts, ſcarce imitable by Man, and 
ſhewn by their Contrivance and Make, being exact- 
ly ſuitable to their Qccafions, and made by 
Putting only a few ugly Sticks, Moſs, Dirt, &c, toge- 
ther 23 4 > 
Building Combs according to the beſt Rules of Ma- 
3 thematicks | 
Weaving Webs, and making Caſes. For which Service 
the Parts of their Bodies, and Materials afforded 
by them are yery conſiderable. 
IX. Animals Self-Preſervation. For which there is al- 
ways a Guard in proportion to the Dangers and Oc- 
caſions of their State. Which is obſervable in 


| 5 Man, whoſe Reaſon and Art ſupplies the Defect of 


Natural Armature. 
Irrational Creatures: who 


Shells, Horns, Claws, Stings, Ge. 245, 
Changing their Colours. | 
Wings, Feet, and Swiftneſs. 

| Diving in, and tinging the Waters, 


1 Ejecting Juices out of their Body. 
| | I. : = 


ccyrate Smell, Sight, and 
Natural Craft vg : 


ir | || | Uncouth Noiſe, ugly Geſticulations, and horrid 


pect. | 
-y Horrible Stink and Excrements, 


bd 
7 
oth Sa 


As they are on one Hand ſufficiently guarded bytheir 


- 


4 


eir 


rid 


— 
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£4: 186 on the other Hand can by their Strength, Sagaci- 


ty, or natural Artificesentrap and captivate what 
is neceſſary for their Food and other Occaſions. 
X. Animals Generation. | | 5 
Equi vocal, is denied 251. 
. $ Uivocal, Which of E | 
Man, is adi vu,,jẽ 6 an; paſſed wholly. y | 
3 Irrational Creatures, which is remarkable for their 
22 in chuſing the fitteſt Place for their Eggs 
and Loung: Where it is obſervable what Aa 


at Apparatus their Bodies are provided with 
for this Purpoſe. 253. | | f 
Natural Venom they inject with their Eggs into 
11 to pervert Nature, and produee 
bs Balls and Caſes 2 56. FS 1 
| Making Uſe of the fitteſt — either | 
Fn Seaſons 257. | Is THEE 3-4 
When Provifious arc moſt plentiful and eaſieſt had. 
Due Number of Young 258. gl | 
Diligence and Concern for their Young, in point of 
$ 259. 35 
Safety and Defence 260. 
Faculty of Nurſing their Young, by 
y 8 857 
CSuckling them. In which it is obſervable 


115 ſuitable this Food is. 


Z Compleat Order they obſerve. 
| Neat A 


How willingly partedwith by all, even the moſtſavage 
What a compleat Apparatus in all Creatures of 
ca Dugs, Sec. | TOR | 

Putting Food in their Mouths, with their proper Parts 

for catching and conveying Food 262k. 
Neitherwa 5 bylaying inProvifionsbefore-hand.263 
Having in the Fourth Book thus diſpatched the Decad 
of Things in common to the Senſitive Creatures, I take a 
View of their particular Tribes, viz. of | 12 
0 Man; whom I conſider with relation to his „ 
Soul. Concerning which, having curſorily mentioned 
divers Things, I inſiſt upon two as ſhewing an eſpe- 


| i cial Divine Management, the 


© Various Genii, or Inclinations of Men, which is a 


wiſe Proviſion for the Diſpatch for all the World's 

| Affairs, and that they may be performed with 

| Pleaſure 269. F . 
| Inventive Faculty, In which it is remarkable that 


Irs 
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Body. In which the Things particularly remarked 
¶ Erect Poſture 289, . 


[xi] 


Its Compaſs is ſo large, iy to all Things of 
Uſe, and occaſioning ſo many ſeveral Callings. 
Things of greateſt Neceſſity and'Uſe were ſoon and 

cafily found out ; but Things leſs Uſeful later, 
and dangerous Things not yet. Here of divers 
particular Inventions, with an Exhortation to 
exerciſe and improve our Gifts. | 
upon are the 8 
The moſt convenient for a Rational Being. 
YManifeſtly intended, as appears from the Struc- 
ture of ſome particular Parts mentioned 292. 
Nice Structure of the Parts miniſtring thereto. 
Equilibration of all the Parts 293. „ 
3 and Shape of Man's Body moſt agreeable to 
is Place and Buſineſs 294, by | 
Stature and Size, which is much the beſt for Man's 
State 295, | ee 
Structure of the Parts, which are 
Withour Botches and Blunders. 
Of due Strength. 
Of the beſt Form, | | 
i accurately accommodated to their proper 
ces. . | 
Lodgment of the Parts, as the 
Five Senſes 304. 
Hand, 
Legs and Feet. 
Heart. 
Viſcera. 1 1 
Several Bones and Muſcles, &c. 3e 5. 
LCovering of all with the Skin. 
Proviſion in Man's Body to 
Prevent Evils by the it! 
Situation of the Eyes, Ears, Tongue & Hand. 307 
3 Guardafforded ey oprinci palParts, 
Duplication of ſome Parts. 66 
Cure of Evils by means of . 
Proper Emunctories 308. 


— 


| | YDiſcaſes themſelves making Diſcharges of 

| Things more dangerous 310. | 

Pain giving Warning, and exciting our En- 
deavours. 28 5 

TConſent of the Parts, effected by the Nerves, a mT 


— — —— . — — 


Co 


cr 


7 


8. 


of 


N- 


— 
le 


| 


— — —ͤ—— x — . —UäU4ä—ä — 
a 2 


| Heart: Ie 


de to the Cad E 5 


eo 


| ple ag rg is given in the Fifth Pair, branched 


to the Eye, Ear, &c, 

Political, "te rg State. For the Preſervation ind 
Security of which the Creator hath inked Gay ſob 
Variety of Mens 
Faces 31. 

| Z Voices 
Hand-Writing. 


Quadrupeds, Of w ich I take no Notice, but bete 


they differ from Man, viz. 


| {Prone Poſture, which is en for 
1 Parts miniſtring to it, eſpecially the Legs and, 


Feet, ſized and made in ſome for 

Strength and flow Motion 3322. 

| Agility and Swiftneſs. 

alking and Running. 

Walking and Swimming. 

Walking and Flying. 
Walking and Digging. 

Traverſing the Pla ins. 

Traverſing Ice, Mountains, Se. 
Its Uſefulneſs to : 
Gather Food 324. | | 
Catch Prey, 54 
Climb, Leap and Swim. 
; Guard themſelves. 


Its Shape, commonly agrecable/ to the Animal's 
Motion 325. | 
The Brain, which is, Cs 
$ Leſſer than in Man 326. „ 
Placed lower than the Cerebellum. 5 
The Nictitating Membrane 327. | | 
Carotid Arteries, and Rete Mirabile. 
Nates. 
Neck. 
} Anfwering the Length of the Legs 329. 
Strengthened by the Whitleather. 
Stomach 330. 
Suited to their proper F whethcr red. 
Grain, 


Yentricles 


C Carry Burdens, Till the Ground, and en Ute 


| for Man 
Parts differing from thoſe of Man. 
Head, wherein I conſider 


. 0 — | - LS 


L xiii 


I fVentricles in ſome 


| } One only 3332. 
Three, as ſome think. | 


Situation nearer the midſt of the Body, than in Man, | 


Want of the Faſtening of the Pericardium to the 
Midriff 333. 


Nervous Kinds, A Sample of which is given in the 


different Correſpondence between the Head and 
Heart of Man and Beaſt, by the Means of the 
Nerves 335. | 


Birds. Concerning which I take a View of their 
"Body and Motion ; where I confider 


The Parts concerned in their Motion 339. 


ming in, and paſſing through the Air. 
| Feathers, which are | | 
| C Moſt exactly made for Lightneſs and Strength. 
All ne, in every Part, for the Covering 
and Motion of the Body. 
Preened and dreſſed 340. 
Wings, which are 8 ö 
|} Made of the very beſt Materials, viz, of Bones, 
# light and ſtrong; Foynts exactly opening, ſhut- 
ting, and moving, as the Occaſions of Flight 


| 
| 


N | Y require; and the Peforal Muſcles, of the great- 


eſt Strength of any in the whole Body. 


| | Placed inthe niceſt Point of the Body of every 


| Species, according to the Occaſions of Flight, 
Swimming or Diving, 


8-43 Tail, which is well made, and placed to keep the 


Body ſteady, and aſſiſt in its Aſcents and De- 
„ OB nora ans | 
LLegs and Feet, which are made light for Flight, 
and incomparably accouteredfor their proper 
Occaſions of 2285 | 
Swimming 344, 
Walking, 


Rooſting. 


Hanging. VV» 
I Wading and Searching the Waters. 
Lifting them upon their Wings. 


Motion it ſelf - 


s Performed by the niceſt Laws of Mechanicks. 
Anſwering every Purpoſe and Occafion, ' 


(Other Parts of the Body, viz, the Head, 


The Shape of the Body, made exactly for ſwim- 


Catching Prey. EE: b 


n 


er 


id, 


35 
| 


4 


| 


[ xiv | 


Head, remarkable for tRE commodious 
(Shape ˙ wàꝛ—— oo 
Forms of the Bill. 
Site of the Eye and Ears. 
Poſition of the Brain. 


Structure of the 
Larynx. 
Jeg | 3 
4 | ClInner-Ear. | FE. 
Provifion by Nerves in the Bill for taſting and 
| diſtinguiſhing Food 350. 
I Stomachs, one to | I 1 
| ; Macerate and prepare 351. | 
Grind and digeſt. N 
Lungs incomparably made for 
3 Reſpiration ibid. 4 
Making the Body buoyant. 
Neck, which is made IZLE 
* Þ due Proportion to the Legs. 


To ſearch in the Waters, and 
To counterpoiſe the Body in Flight. 
State. Of which | 
their 
Migration remarkable for 
The Knowledge Birds have of 
Their Times of Paſſage 3 54. 

< J The Places proper for them. | 
Their Accommodation for long Flights by long 
or elſe ſtrong Wings. i 44 
Incubation, which is confiderable for | 
The Egg, and its Parts 357. FLY 
i | At it ſelf; that thefe Creatures ſhould betake. 
1 themſelves to it, know this to be the Way to 

produce their Loung, and with Delight and Pa- 
| tience fit ſuch a due Number of Da | 


take Notice of three Things, oi. 


$. 
The Neglect of it in any, as the Okrich, and 
the wonderful Proviſion for the Young in that 
| Caſe 360. 
_Nidification, Of which before. | 
Inſects. Which altho'a deſpiſed Tribe, doth in ſome Re- 
ſpects more ſet forth the Infinite Power and Wiſdom 
of the Creator, than the larger Animals. 
The Things in this Tribe remarked upon are their 
Body 3 


a 


Food, and Condition of Life, 
Built not with Bones, but with what ſerves both for 


| haped, not ſo much for long Flights, as for their 
| Bones and Covering too. Eyes, 


— —ä—— ͤ — — 


= 


958 pro r for, and a agrecable to the Creed Ways 


[ xv ] 
Eyes, reticulated to ſee all Ways at orice 
9 and their Uſe ibid. 85 30) 
Legs and Feet made for 
reeping 369. 
Swimming and Walking. 
Hanging on ſmooth Surfaces. 
| YLeaping. 
( Digging. 
Spinning and Weaving Webs and, Caſes, 
Wings, which are | 
Nicely diſtended with Bones 371. 
Some incomparably aero with Feathers and 
elegant Colours. 
Some joynted and folded up in their ye, and 
diſtended again at Pleat ure. 7 
In Number either | 
; Two, with Poiſes, 
Four, without Poiſes. 


mſelves, eſpecially of their Parts, which are 


2 numerous and various as. in other Animal Bo- 
ies 


373. 
. which ſets forth a particular e of 


the Divine Providence, in the wiſe and Careful 
Provifion that is made for their | 


Security againſt Winter, by their 2 
H ela e in a different, viz. heir N ere or An; 


relia State 376. 


or Spirits ibid. 
Laying up Proviſion before · hand. 


7 ) ors in T orpitude, without any Waſte 4 bei 


I UPreſervation of their Species by their E 
Chuſing proper Places, to lay up cheir Eggs and Sperm, 


ſo that the 


BET: Eggs. may have. due Incubation 380. 


Young ſufficient Food, 
Care and Curioſity in une their Eggs in neat Or- 


ncomparable Art o Nidification, y being endow d 
with 


of | | der, and with the proper Part uppermoſt 588. 


of Nidification, and the Materials they uſe in it. 
Architectonick S:gacity to bui d and weave their 
Cells, or to make even Nature herſelf their 


Handmaid 391. 
Reptiles, 


Sur e Minuteneſs of "REL of choſe Ant mals 


N 2 


— 


— — — 


{Great Variety for the ſeveral Uſes 


| Seed, remarkable for its 


- 1 Great Variety 407. 3-44 


YO 


| | | XV1 1 
' Reptiles, Which agreeing with other Animals inſomething 
or other before treated of, I conſider only their 
Motion, which is very remarkable, whether we conſi- 

ano „„ 

1 | {Manner of it, as 
: Vermicular 400. 
Sinuous. 1225 1 3 A. 
Snail-hke. 2 18. 6 
Caterpillar-like. "135 16> 8&7 


. | | | CMultipedous. 


LParts miniſtring to it. 

Poiſon, which ſerves tio 
Scourge Man's Wickedneſs 4. 
Their eaſie Capture and Maſtery of their Prey. 

© Their Digeſtion... 3; e 

UWatery Inhabitants conſiderable for their 


N 5 


* % 
. Pp 


\ 


Prodigitue Mulltitudes.: . \ {i bet oh 
TP Bulk of ſome, and ſurprizing Minuteneſs of o- 
han de TS e 3 
N * arable Contrivance and Structure of their 
odies, LW ESSE Lt | 
ee of Food. 
Reſpiration. ; 
Adjuſtment of their Organs of Viſion to their Element. 
LPoiſe and Motion of the Body every Way 408. 


Unſenfitive Inhabitants, Among which having mentioned 


Foſſils and others, I inſiſt only upon Vegetables, and that 
in a curſory Manner upon their | 
of the World 410 
Anatomy. „ 
Leaves 412. 


Flowers, and their admirable Gaiety. 8 3 


6 N : \ 5 297 
« 4 * 
4 


Generation, TT EE tt. 2 


| Make. Fa 


Containing in it a compleat Plant 414. 

Jbreſervation and Safety in the Gems, Fruit, Earth, Oc. 

Sowing, which is provided for by Down, Wings, Springy 
Caſes, carried about by Birds, ſown by the Husband- 


man, Oc. 418. 


| Growing and Standing: Some by 


H Their own Strength 423. 5 85 
5 Help of others, by claſping about, or hanging upon 
them. 


— m 


LRemarkable Uſe, eſpecially of ſome which ſcem to be 
provided for the Good of LE. 


[ xvii 
All Places 425. 
Some particular Places, to 
-. © Heal ſome Local Diſtempers. 
Supply ſome Local Wants. 
| Prafticat nferences upon the Whole are theſe Six, vi, 
That GOD's Works 
I. Are Great and Excellent 430. | 
2. Ought to be enquired into, with a Commendation of 
ſuch as do ſo 432. 
3. Are manifeſt to all, and therefore MSM unreaſon- 
able 433. 
4. Ought to excite Fear and Obedience 436. 
5. Ought to excite Thankfulneſs 438. 
| 6. Should move us to pay God his due Homages and Wor- 
ſhip, particularly that of the en Op which | is an Ap- 
intment 
The moſt Ancient 444. 
Wiſely contrived for Diſpatch of Buſineſs, and to pre- 
vent Carnality. 
Whoſe pro proper Buſineſs is, to ceaſe from Worldly, and 
to follow Spiritual Em ployments ; the Chief of which 
3s the Publick Worſhip "of Wor, — * 


(45 


4 


85 


net HE. 
Terraqueous Globe. 
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CCC 
N Pſal. cxi. 2. The Pſalmiſt aſſerts, That 
the (a) Works of the Lord are great ; 
ſought out of all them that haue Plea- 
ſure therein. This is true of all Gad's 
Works, particularly of his Works of Creation : 
Which when ſought out : or, as the Hebrew 
Word () ſignifieth, when Heedfully and deep- 
ly pried into, ſolicitouſly obſerved and en- 
quired out, eſpecially when clearly diſcovered 
(a) It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Eye to, the Works of the Creation in this Text, the 
Word UD being the ſame that in Pſal. i 9. 1. is tranſlated 
cd Handy-work, which is manifeſtly applied to the Works 
of Creation, and properly fignifieth Fa#um, Opus, Opificium, 
from Ny Fecit, Paravit, Aptavit, And ſaith Kircher, Signi- 
fiat talem aſfectionem, qus aliquid exiſtit vel realiter, vel oxnate, vel 
ut non ſit in priſtino ſtatu quo flat. Concord. p. 2. col. 931. 
(% Y Queſivit, perquiſevit, ſciſcitatus eft, Buxtox. in verb. 


mul importat curam, & ſolicitudinem. Conrad. Kirch, ib. 
P. 1. col. 1174. e | 


B to 


a. Survey of the _ 

to us; in this Caſe, I ſay, we find thoſe Works of 
Gov abundantly to deſerve the P/almiff's Chara- 
cter of being Great and Noble; inaſmuch, as they 
are made with the moſt exquiſite Art, (c) contriy- 
cd withthe utmoſt Sagacity, and ordered with plain 
wiſe Deſign, and miniſtring to admirable Ends, 
For which reaſon St. Paul might well affirm of 


thoſe Nuiuere of God, (4) That the inviſible 


Things of God, cuen his eternal Power and God- 


head, are underſtoog by them. And indeed they 


are the moſt eaſy, and intelligible Demonſtrations 
of the Being and Attributes of God; (e) eſpecial- 


C) Quo ſi omnes mundi partes ita conſututa ſtnt, ut neque ad uſum 
meligres potuerint eſſe, neque ad ſpeciem pulchriores; videamus utrum es 
fortaita ſint, an eo ſtatu, quo coherere nulio modo potuerint, niſt ſenſu mo. 
derante divinaque providentid. Si ergo meliora ſunt ea quæ Natur, 
quam illa, que Arte perfecta ſunt, nec Ars efficit quid ſine ratione; 
ze Natura quidem rationis expers eſt habenda. Qui igitur convenit, ſig- 
num, aut tabulam pictam cam adſpexeris, ſcire adhibitam eſſe artem; 
eumgue procl curſum navi gii videris, non dubitare, quin id ratione atque 
arte moveatur : aut cam Solarium, c. Mundum autem, qui & has 
ipſas artes, & earum artifices, & cuncta complectatur, conſilii & raii- 
onis eſſe expertem putare ? Quid fs in Scythitam, aut in Britanniam, 
Spheram. aliquis tulerit hanc, quam nuper familiaris nofter effecit Poſe- 
donins_cujus ſingulæ converſiones idem efficiunt in Sole, SDC. uod 
efficitur in cœlo ſingulis diebus & noctibus; quis in il barbarie dubitet, 


jñ̃uin ea Sphera ſit perfecta Ratione ? Hi autem dubitant de Mundo, ex 


4 & oriuntur, & ffunt omnia, caſune ipſe ſit effectus, — an Ratione, 
am Mente diving? Et Archimedem arbitrantur plus valuiſſe in imitan- 
dis Sphere converſionibus, quam Naturam in eſficiendis, præſertim cum 
multis partibus ſint illa perfecta, quam bac fimulata, ſolertius, &c, 
Cic. de Nat. I. 2. c. 34, 35s, _ c 

(4) And a little before he faith of Nature it ſelf, Onnem 
ergo regt Naturam ipſe [ Deus] &c, 8 

(e) Mundus codex eſt Dei, in quo jugiter legere debenzes, Bernard. 
Serm. | | 22 

Arb tror nullam gentem, neque Hominum ſocietatem, apud quos ua 
Deorum eſt religio, quidquam habere ſacris Eleuſinits aut Samothraci!s 
ſmile: Ea tamen obſcure docent que profitentur : Natur verò opera ix 


emmbus animantibus ſunt perſpicua. Galen. de Uſ. Part, 417, CI. 
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y to ſuch as are unacquainted with the Subtilties 
of Reaſvi and Argumentation; as the greateſt 
part of Mankind are. 

It may not therefore be unſuitable to the Nature 
and Deſign of Lectures (7) founded by one of the 
greateſt Vertuoſo's of the laſt Age, and inſtituted 
too on Purpoſe for the Proof of the Chriſtian Re- 
ligion againſt Atheiſts, and other Infidels, to im- 
prove this Occaſion in the Demonſtration of the 
Being and, Attributes of an infinitely wiſe and 
powerful Creator, from a Curſory Survey of the 
Works of Creation, or [as often * of Na 
ure. 

Which Works belong either to our Terraque- 
ous Globe, or the Heavens. br. 2 
I ſhall begin. with our oz Glots, being neareſt; 


nd falling moſt under our Senſes. Which being 


Subject very various and copious, for the more 
methodical and orderly proceeding upon it, I hall 
liftribute the Works therein: | 

L Into ſuch as are not properly Parts, bur Abo 
pendages of Out-works of the Globe. 
II. The Globe it ſelf. ni 


(f) W ad Fidem. e . contr. Jul. 


1 


FEE. 
SUP 


I 


* 2 


— 


Thing conſequently, 
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Of the Out-Works of the 7 erraqueous Globe; I 1 
be Atmoſphere, Light, and Gravity. 


"Ca v. I. Of the en in ee 4 


HE Atmoſphere, or Maſs of Air, Vapous I ,; 
and Clouds, which ſurrounds our Globe, ſl gin 
will appear to be a Matter of Deſign, the 
and the infinitely wiſe Creator's Work, 
if we conſider its Nature and Make (a), and it 
Uſe to the World (5). 

1. Its Nature and Make, a Maſs of Air, of ſub- 
tile penctrating Matter, fit to pervade other Bodies 
to penetrate into the inmoſt Receſſes of Nature 
to excite, animate, and ſpiritualize ; and in ſhort 
to be the very Soul of this lower World. A x: 


2. Of greateſt Uſe to the World, uſeful to the ne. 
Life, the Health, the Comfort, the Pleaſure, and WY fi: 
Buſineſs of the Whole Globe. It is the Air the be. 
whole Animal World breatheth, and liveth by; not MW Di 
only the Animals NY the Earth (c) and © 


rec 

| Air = ML 

. rie 
(a) Mundi pars 3 Aer & aidem neceſſaria: Hic eſt enim qui - Wy 
lum terramque connectit, & enec. Nat. Qu. L 2. . 4. Ri 
(b) Ipſe Aer nobiſcum aide ncbiſcum audit, nobiſcum ſonat; al 7. 
enim eorum ſine eo fevi poteſt, Sec. Cic. de Nat. Deor. I. 2. c. 33: vit 


(e) As the Air is of abſolute Neceſſity to Animal Life, o te: 


it is neceſſary that it ſhould be of a due Temperament r Ni 


Caae. I. Atmoſphere. 5 


Conſiſtence; not foul, by reaſon that ſuffocateth; not too rare 
and thin, becauſe that tufficeth not: with Examples of each 
of which, I ſhall a little entertain the Reader, In one of 
Mr. Hawksbee's Compreſſing Engines, I cloſely-ſhut up a Spar- 
row, without forcing any Kir in; and in leis than an Hour 
the Bird began to pant, and be concerned ; and in leſs than 
an Hour and Half to be fick, vomit, and more out of Breath 
and in two Hours time was nearly expiring. : 
Another I put in and compreſſed the Air, but the Engine 
leaking, I frequently renewed the Compreſſure; by which 
Means,” (although the Bird panted a little after the firſt 
Hour,) yet after ſuch frequent Compreflures, and Immiſſion 
of freſh Air, it was very little concerned, and taken out ſeem- 
ingly unhurt after three Hours, 
After this I made two other Experiments in compreſſed 
Air, with the Weight of two Atmoſpheres injected, the En- 
gine holding tight and well; the one with the Grear-Titmouſe, 
the other with a Sparrow, For near an Hour they ſcemed but 
little concerned; but after that grew fainter, and in two Houre 
time fick, and in three Hours time died. Another Thing 
took: Notice of, was, that when the Birds were fick, and very 
reſtleſs, I fancied they were ſomewhat relieved for a ſhort. 
Space, with the. Motion of the Air, cauſed bytheir fluttering 
and * their Wings, (a Thing worth trying in the Div- 
ing- Bel.) I ſhall leave the ingenious Reader to judge what the 
Cauſe was of both the Birds Riving longer in compreſſed, than 
uncompreſſed Air; whether a leſs e Air was not 
ſooner fouled and rendred unfit for Refpiration, than a 
greater. 1. 4 i ont 1 . * 2s 3 
From theſe Experiments two Things are manifeſted ;- one 
is, that Air, in ſome meaſure compreſſed, or rather heavy, is 
neceſſary to Animal Life: Of which by and by. The other, 
that freſh Air is alſo neceſſary ; for pent-up Air, whenover- 
charged with the Vapours emitted. out of the Animal's Body, 
becomes -unfit for Reſpiration, - For which Reaſon, in the 
Diving-Beu, after ſome time of ſtay under Water, they are for- 
ced to come up and take in freſh Air, or by ſome ſuch Means 
recruit ir, But the famous Cornelius DrebeZ contrived not only a 
Veſſel to be rowed under Water, but alſo a Liquer to be car- 
ried in that Veſſel, that would ſupply the want of freſh Air. 
The Veſſel was made for King James I. It carried Twelve 
Rowers, beſides the Paſſengers, It was tried in the River of 
Thames; and one of the Perſons that was in that ſubmarine Na- 
vigation was then alive, and told it one, who related the Mat- 
ter to our famous Founder, the Honourable, and moſt Inge- 
mous Mr, Boyle, As to the as. Mr. Boyle ſaith, * 
| . | c 
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ed by a Doctor of Phyſick, | who married DrebeZ's Daughter, 
that it was uſed from time to time when the Air, in the ſub- 
marine Boat, was clogged by the Breath of the: Company, 
and thereby made unfit for Reſpiration; at which time, by 
unſtopping a Veſſel full of this Liquor, he could ſpeedily re- 
Kore to the troubled. Air ſuch a Proportion of vital Parts, as 
would make it again for a good while fit ſur Reſpiration, The 
Secret of this 1 Drebell would never diſcloſe to above one 
Perſon, who himſelfaſſured Mr, Boyle what it was. Vade Boyle 


Exp, Plyſ, Mech, of ihe Spring of the, Air, Exp. 41. in the Digreſſen. 


'This Story I have related from Mr, Boyle, but at the ſame 
time much queſtion, whether the. Virtues of the Liquor 
were ſo effectual as reportedlſ .. 
And as too groſs, ſo too rare an Air is unfitfor Reſpiration, 
Not to mention the forced Rarefactions made by the Air. 
Pump, in the following Note; it is found, that even the ex- 
traordinary natural Rarefactions, upon the tops of very high 
Hills, much affect Reſpiration. An Eccleſiaſtical Perſon, 
who had viſited the high Mountains of Armenia, (on which 
ſome fancy the Ark teſted) told Mr. Boyle, that whilſt he 
was on the upper Part of them, he was forced to fetch his 
Breath oftner than he was wont: And taking Notice of it 
when he:came down the, People told him, that it was what 
Happen'd to them when they were ſo high above the Plane, 


and that it was a common Obſervation among them. The 


like Obſervation the ſame Eccleſiaſtick made upon the to 
of a Mountain in the Cevennes, So a learned Teitelics, al 
curious Perſon, on one of the higheſt Ridges of the Pyrenees, 
call'd Pic de Midi, found the Air not ſo fit for Reſpiration, as 
the common Air, but he and his: Company were fain to 
breath ſhorter and oftner than in the lower Air. Vide Pt, 
Tranſat, No. 63, or Lowthorp's Abridg. Vol. 2, p. 226. 

Such another Relation the learned Foſeph Acoſta gives of 
himſelf, and his Compapy, that, when they paſſed the high 
Mountains of Peru, which they call Periaraca, (to which he 
Jaith, the Alps themfelves ſeemed to the m but as ordinary Houſes, in 
regard of high: Towers,) He, and bis Companions, ayere ſurprized «ith 
ſuch extreme Panos of Straining and Vomiting, (not without caſting up 
of Blood 1) and with ſo violent a Diſtemper, that he ccncludes he 
Pould undoubtedly have died; but thut this laſted not abcye three or four 
Hours, before they came into a more convenient and natural Tempera- 
rura of the Air, All which he concludes, proceeded from the 


too great Subtilty and Delicacy of the Air, which is not pro- 


portionable to humane Reſpiration, which requires a more 
groſs and temperate Air, Vide Boyle, ubi ſupra, 80 
"JM 2 4 Thus: 


{ Ape” 23 
Air; (a), but klioſe of the Waters (e) too. Without 


1 07 tr it 


Thus it appears, that an Air too Subtile, Rare and-Erght; 
is unfit for Reſpiratian : But the Cauſe is not the Subtilty, or 
too great Delicacy, as Mr. 4 thinks, but the too great 
Lightneſs thereof, which renders it unable to be a Counter- 
* an Antagoniſt to the Heart, and all the Muſcles 
miniſtring to Reſpiramom, and the Dixftole of the Heart. Of 
which ſee Book 4. Chap. 7. Note 4. Ss 


And as our Inability. to live in too rare and light.an Air, 
may diſcourage thoſe vain Attempts of Flying, and Whim- 
ſies of paſſing to the Moon, c. ſo our being able to bear an 
heavier State of the Air is an excellent Proviſion for Mens 
Oecaſions in Mines, and other great Depths of the Earth; and 
thoſe other greater Preflures made upon the Air, in the Piv- 
ing-Be#, when we deſcend into great Depths of the Waters. 

( That the Inhabitants of the Air, (Birds and Inſects,) 

need the Air as well as Man, and other Animals, is manifeſt 

from their ſpeedy dying in too feculent, or too much rarefied 
Air; of which ſee the preceding and following Note f. But 

yet Birds and Inſects (ſome Birds at lęaſt) can live in a rairor 
Air than Man. Thus Eagles, Kites, Herons, and divers other 

Birds, that delight inhigh Flights, are not affected with the 
Rarity ofthe Medium, as thoſe Perſons were in the preceding 
Note. So Inſects bear the Air- Pump long, as in the follows: 
in Note f. TOE fy 1 ot een e: 2111 

5 Creatures inhabiting the Waters need the Air, aswell-as 
other Animals, yea, and treſh Air too. Te Hyarocanthari of 
all Sorts, rhe Nympbe of Gnats, and many other Water - Inſects, 
have a ſingular Faculty, and an admirable Apparatus, to 
raiſe u ee Parts to the top of the Waters, and take in 

freſh Air. It is pretty to ſee, for Inſtance, the Hydrocanthars. 
come and thruſt their Tails out of the Water, and take in a 
Bubble of Air, at, the tip of their Vagine and Tails, and then 
nimbly carry it down with them into the, Waters; and, when 
that is ſpent, or fouled, to aſcend again and recruit it. 

So Fiſhes alſo are well known to uſe Reſpiration, by paſ- 
ing the Water through their Mouths and Gills. But Carps will 
live out of the Water, only in the Air; as is manifeſt by the 
Experiment of their way of Fatting them in Holland, and 
which hath been practiſed here in Elan, viz, they hang 
them up in a Cellar, or ſome cool Place, in wet Moſs ina ſmall - 
Net, with their Heads out, and feed them with white Bread 
loaked in Milk, for many Days. This was told me by a Per- 
lon very curious, and of great Honour and Eminence, whoſe 
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it moſt Animals live ſcarce half a Minute (J); and b 
- others, that are the moſt accuſtomed to the want of I Tre 
it, live not without it many Days. And if ow 


Word (if Thad leave to name him) no Body would | 4k th 
And it being an Inſtance of the Reſpiration of Fiſhes very e 
fingular, and ſomewhat out of the way, I have for the Rea- dur 
der's Diverſion taken notice of it. 
(V) By Experiments I made my ſelf in the Air-Pump, in 
September and October, 1704, I obſerved that Animals whoſe mes 
Hearts have two Ventricles, and no Foramen Ovale, as Birds, Dogs, 1 
Cats, Rats, Mice, Oc. die in leſs than half a Minute counting of + 
trom the very firſt Exſuction; eſpecially ina ſmall Receiver. 

A Aale (which 1 via e, might have born more than o- Mot 
ther Quadrupeds) died in one Minute (without Recovery) in i the 
a large Receiver; and doubtleſs would hardly have ſurvived ( h) 
halfa Minute in a ſmall Receiver, A Bat (although wound- 
ed) ſuſtained the Pump, two Minutes, and Revived upon the ee 
re- admiſſion of the Air. After that, he remained four Minu- 8 
tes and a half, and revived. Laſtly, After he had been five — 
Minutes, he continued gaſping for à Time, and after twenty MW four 
Minutes I re-admitted the Air, but the Bat never revived, to th 

As for Inſectss Waſps, Bees, Hornets, Graſpoppers, and Lady-Cous (2 
ſeemed dead in appearance in two Minutes, but revived in MW of P 
the open Air in two or three Hours time, notwithſtanding Vol. 
* ad been in Vacuo twenty four Hours. In P. 
The Ear-uig, the great Staphylinus, the great black lowſy Ml 9:4 © 
Beetle, and ſome other Inſects would ſeem unconcerned at the ¶ com 
Vacuum a good while, and lie as dead; but revive in the So 
Air, although ſome had lain ſixteen Hours in the exhauſted ne 
Receiver. | | 

Snails bear the eons fame giouſly, eſpecially thoſe in 
Shells; two of which lay above twenty four Hours, and ſeem- 
ed not much affected. The ſame Snails I left in twenty eight 
Hours more after a ſecond Exhauſtion, and found one of 
them quite dead, but the other revived. 

Frogs and Toadi bear the Pump long, efpecially the former. 


A large Toad, found in the Houſe, died irrecoverable in lets (b 
than fix Hours. Another Toad and Frog I put in _— tris 
and the Toad was ſeemingly dead in two Hours, but the Frog Wl 4+: 
juſt alive. After they had remained their eleven Hours, and . 
ſeemingly dead, the Frog recovered in the open Air, only Piſce, 
weak, but the Toad was quite dead. The ſame Frog being veſt 
put in again for twenty ſeven Hours, then quite died. Pr 

TH 


The Animalcules in Pepper. water remained in Vacuo mw 
„ * © 1 „ N g . * : our 
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And not only Animals themſelves, but even 
Trees and Plants, and the whole vegetable Race, 
owe their Vegetation and. Life to this uſeful Ele- 
ment; as will appear when I come to ſpeak of 
them, and is manifeſt from their Glory and Ver- 
dure in a free Air, and their becoming Pale and 
Sickly, and Languiſhing and Dying, when by any 
means excluded from it (8) Eo CO 
Thus uſeful, thus neceſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance of many of them. All 
the winged Tribes owe their Flight and Buoyancy 
(b) to it, as ſhall be ſhewn in proper Place: And 
even the watry Inhabitants themſelves _— 
AR = 09 51 4 31,6 ro 


four Hours, And after they had been expoſed a Day or two 
to the open Air, I found ſome of them dead, ſome alive. 

(z) That the Air is the principal Cauſe of the Vegetation 
of Plants, Bore#i proves, in his excellent Book De Mot, Inimal. 
Vol. 2. Prop. 181. And in the next Propoſition, he aflureth, 
In Plantis quoque peragi Aeris reſpirationem quandam imperfetam, 4 
ud earum vita pendet, & conſervatur. But of this more when I 
come to ſurvey Vegetables. | 

Some Lettice-Seed being ſown upon ſome Earth in the open Air, and 
ſome of the ſame Seed, at the ſame Time, upon other Earth in a Glaſi- 
Receiver of the Pneumatick: Engine, afterwards exhauſted of Air: The 
Seed expoſed to the Air, vas. grown up an Inch and half high citbin 
Eight Days; but that in the exhauſted Receiver net at au. And Air 
leing again admitted into the ſame emptied Receiver, ia ſee whether any 
if the Seed <vould then come up, it was found, that in the Space of one 
Week it was grewn up to the Height of tub or three Inches, Vide- 
Phil, Tranſ. No, 23, Lowth, Abridg. Vol. 2. p. 206. 

(b) In wlucribus pulmones perforati aerem inſpiratum in totam ven- 
tris cavitatem admittunt, Hujus ratio, ut propter corporis truncum 
dere repletum & quaſs extenſum, ipſa magis volatilia evadant, facili- 
u/que ab Aer? externo, propter intimi penum, ſuſtententur, Equidem 
pes, qud levins in aquis natent, in Abdomine veſicas Aere inflatas 
eſtant : pariter & volucres, propter corporis truncum Aere impletum & 
eaſt inflatum, nudo Aeri incumbentes, minus gravantur, proindeque - 
Kvins & expeditiys volant. Willis de Anim. Nut. P. 1. 6. $.- 

. (i) Hf es, 
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aſcend and Wenn into their Element, well with- 7 
out it (v). 1 

But it woalbe tedibus to deſcend too far into 
Particulars, to reckon up the many Benefits of this jul 
_ W of 6 Sur ? Glo? in many uſeful En- 


in! 

bo ines (Y); 
Nee, 5 veaſer of the Blades f Af abithis them, can a fie, FE 
or kee themſelves in an Depth of Maier: Br the — * * "that Bla £2 0 


being more or leſs compreſſed, atcording to the Depth the Fiſh ſwims at, Hy. 
tales up more or leſs Space ;, and conſequently, the Body of the Fifn, part 8 { / 
of whoſe Bulk this Bladdey is, is greater or leſs according to the ſeveral WF co 
Depths and yet retains the Kante Weight, Now the Rule de Infiden- 
tibus humido 16, TR A Boch, that is'beavier than ſo much Mater, Pha 
as ts equal in. Sag et 7 Bulk of it, will ſint, a Body that is 


!phter will ſevim, 5 nal Weight: with,reft in any Pari i 
| 1 _— By 4651 280 2 Fiſh, in the Navy nb, rl F the Ma. 8 
be gl equal Weight to the Water that i is, commenſurate to the Bult | 0 
of the F will voſt-#heve, avithout any Fende ads or down. N 


harder Anif the Ui be deeper in the Pater el wlk of the Fip _ 
becoming leſs by' the. Compreſſion of the Bla arr, and: yet retaining the 8 
game Mbighi, it al ſint, and reſt at the otto. And on the other 


Sjae if the Eſp be higher 2 ie middle Rego the Air dilating it — 
Self; au the Bull of oo Fiſb conſequently increaſing, but not the Weight, 115 
the Fiſb auiꝶ riſe upwards and reſt at the Top of the Water, Per haps — 
zb Fi by ſome Acdlon can emit ir out of its Badr, ai, r 


ben not enough, tale in Air uu and then it 251 not be avondred md 
that: there ſhould 2 alba 2 Proportion of Air in au Fifyes to ſerve 470 
zbeir Uſe, &c. Then follows a Method of Mr. Boyle's to expe- 
riment the Truth of this. After which, in Mr, Lorrthes She. 
Abridgment, follow Mr. Ray's Obſervations. / think that. y 
bath. hit upon the trus I ca the Swirnming-Bladders in Fiſpes. For, 
1. It hath been obſerved." that if the Seyimming-Bladder of any Fiſh bo 
pricked or broken, ſuch a Fip finks preſently to 4 Bottom, and can nei- 
nber ſapport or raiſe it ſelf up in the Water, 2. Flat Fiſhes, as Soles, 
Plaiſe, &c. whicb lie alwnys. grovetting at the Bottom have no Seim- 
ming-Biaitders that ever | could find, z. In moſt Fiſtes there is 
manifeſt Chanel leading from the Gullet to the ſaid Bladder, 
<obich, yithout doubt, ſerves for the conveying Air tbereunto. TEE | 
2be Goat of this Bladder is a maſculous Power to contract it auen tle 
Fiſ6 lifts, See more very curious Obſervations relating to this 
Matter, of the late great Mr. Ray, as alſo of the curious aro- 
nymous Gentleman, in the ingenious Mr. Lowthorp's Abridg- 
ment, before cited . 845. from Phileſoph, Tranſ, No. 9 aa 
mong 
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gines (E).; in many of the Functions and Operati- 
ons of Nature (7) in the Conveyance of Sounds; 
and a Thouſand 'Fhings beſides. And I ſhall but 
juſt mention the admirable Uſe of our Atmoſphere 
in miniſtring to the enlightening of the World, by 


. 
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) Among the Engines in which the Air is uſeful, Pumps 
may be. accounted not contemptible ones, and divers other 
Hydraulical Engines, which need not to be particulary inſifł- 
ed on. In theſe the Water was imagined to riſe by the Power 
of Suction, to avoid àæ Vacuum, and ſuch unintelligible Stuff; 
but the juſtly famous Mr. Boyle was the firſt that ſolved theſe 
Phænomena by the Weight of the Atmoſphere. His ingeni- 
ous and curious Obſervations and Experiments relating heres 
to, may be ſeen in his little Tract, Of the Cauſa of Auraction by 
duction, and divers: other of his Tracts. 000 of Hts 

(Y It would be endleſs to ſpecify the Uſes of the Air in Naw 
ture's Operations: I ſhall therefore, for a Sample anly, name 
its great Uſe to the World in conſerving animated Bodies, 
whether endowed with animal or vegetative Life; and its 
contrary Quality ofdiſſolving other Budies ; by which Means 
many Bodies that would prove Nuiſances to the World, are 
put out of the Way, by being reduced into:their farſt: Princi- 
ples, (as we ſay,) andſo embodied withi the Earth again. OF 
its Faculty as a Menſtruum, or: its Power to di ſſalve Bodies; I 
may Inſtance in Cxyſtal-Glaſſes, which, wirh long keeping, 
eſpecially if not uſed, will in Time be reduced to a Powder, 
as I have ſeen, So divers Minerals, Earths Stones, Foſſil- 
Shells, Wood, Sc. which from Noab's, Flood, an leaſt for ma- 
ny Ages, have lain under Ground, ſo ſecure from Corruption, | 
that, on the contrary, they have been thereby made much 
the ſtronger, have in the open Air ſoon mouldred away. Of 
which laſt, Mr. Boyle gives an Inſtance (from the Diſſertation 
de admirandis Hungar. Aquis) of a great Oak, like a huge 


would not eaſily be wronght upon by Iron Tools, yet, being expoſed to the Air 
out of the Mine, it became ſo rotten that in four Days it was eaſy to be 
broten, and crumbled between one's Fingers, Boyle“ Suſpic. about 
lome hidden Qualities. in the Air, p. 28. So the Trees 
turned out of the EartR by the Breaches at Weft-Thurrack and 
Dagenham, near me, although probably no other than Alder, 
and interred many Ages ago in a rotten oazy Mould, were 
lo execedingly tough, bard. and ſound at firſt, that 1 — | 
| make 


Beam; dug out of a Salt-Mine in Tranſylvania, ſo hard, that it 
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its reflecting the Light of the heavenly Bodies to us 
(m); and refracting the Sun-beams to our Eye, be- 
fore it ever ſurmounteth our Horizon (2); by which 
means the Day is protracted throughout the whole 
Globe; and the long and diſmal Nights are ſhor- 
tend in the frigid Zones, and Day ſooner ap- 

JJ proacheth 


make but little Impreſſions on them with the Strokes of an 
Ax; / but being expoſed to the Air and Water, ſoon became 
O rotten as to be crumbled between the Fingers. See my 
Obſervations in Pbiloſ. Tranſact. No. 335. 8 
(n) By refecting the | Light of the bea venly Bodies to us, I mean 
that Whiteneſs or Lightneſs which is in the Air in the Day. 
Time, cauſed by 'the Ruys'of Light ſtriking upon the Parti- 
cles of the Armoſphere, as well as upon the Clouds above, 
and the other Objects beneath upon the Earth. To the ſame 
Sauſe alſo we owe the Twilight, viz,” to the Sun- beams 
touching the uppermoſt Particles of our Atmoſphere, which 
they do when the Sun is about eighteen Degrees beneath 
the Horizon! And as the Beams reach more and more of 
the airy Particles, ſo. Darkneſs goes off, and Daylight comes 
on and encreaſeth. For an Exemylification of this, the Ex- 
periment may ſerve of tranſmitting a few Rays of the Sun 
through a ſmall Hole into a dark Room: By which means 
the Rays which meet with Duſt; and other Particles flying 
in the Air, are render'd viſible ; or (which amounts to the 
ſame) thoſe ſwimming ſmall Bodies are rendered viſible, by 
their refleQing the Light ofthe Sun-beamsto the Eye, which, 
without fuch Reflection, would it ſelf be inviſible. - + 
The Azure Colour of the Sky Sir Iſaac Netwtor attributes 
to Vapours beginning to condenſe, and that are not able to 
reflect the other Colours, V. Optic. I. 2. Par, 3. Prop.). 
(n) By the Refractive Power of the Air, the Sun, and the 
other hcavenly Bodies ſeem higher than really they are, eſpe- 
cially near the Horizon. What the Refractions amount unto, 
what Variations they have, and what Alterations in time 
they cauſe, may be briefly ſeen in a little Book called, Ti! 
Avtificial Clock- Maker, Chap. 11. | 
Although this infiective Grit of the Air be a great Incumbran® 
and Confuſion of Aſtronomical Obſervations ;— yet it is not cit. 
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ast ſome conſiderable Benefit to Navigation; and indeed in ſome Caſes 
the Benefit thereby obtained is much greater than <rould be the Bereft 
of hazing the Ray proceed in an exact ſtraight Line. Thenhe men. 
tions 
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proacheth them; yea, the Sun it ſelf riſeth in Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (o). 

But paſſing by all theſe Things with only a bare 
mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the excel- 
lent Uſe of this noble circumambient Companion 
of our Globe, in reſpe& of two of its Meteors, the 
Winds, and the Clouds and Rain (p). 4755 


tions the Benefit hereof to the Polar Parts of the World.] 
But this by the by, (ſaith he.) The great Advantage I conſider there- 
in, is the firſt Diſcovery of Land upon the Sea; for by Means hereof, 


the Tops of Hills and Lands are raiſed up into the Air, ſo as to be diſ- 


coverable ſeveral Leagues farther off on the Sea than they would be, 
were there no ſuch Refrattion, which is of great Benefit to Navigation 
for ſteering their Courſe in the Night, when they approach near Land; 
and likewife for directing them in the Day-time, much more certainly 
than the moſt exact Celeſtial Obſervations could do by the Help of an 
uninſtected Ray, eſpecially in ſuch Places as they have no Soundings, 
[Then he propoſes a Method to find, by theſe Means, the 


Diſtance of Objects at Sea.] Vide Dr. Hook! Poſt. Works, Leck. 


of Navig. p. 466. 


(o) Cum Belge in nous Zembla bybernarent, Sol i ais apparuit 16 
diebus eitiùs, quam revera in Horizonte exiſteret, hoc eft, cùm adbuc 


infra Horizontem depreſſus eſſet quatuor circiter gradibus, & quidem: 
ltere ſereno, Varen, Geog, c. 19. Prop, 22. 5 


[Theſe Hollanders] ford, that the Nigbt in that Place frorten- 
ed no leſs than a whole Month; <vhich muſt needs be a very great Com- 
fort to all ſuch Places as live very far towards the North and South 
Poles, aubere Length of Night, and want of ſeeing the Sun, cannot chuſe 
but be very tedious and irkſome. Hook Ibid. | 

[By Means of the Refractions] we found the Sun to riſe twenty 
Minutes before it Pould; and in the Evening to remain above the Ho- 
nixon twenty Minutes (or ns] mer than it foould, Capt. 
Fames's Journ, in Boyle of Cold. Tit. 18, p. 190. ; 

(p) 4er—in Nubes cogitur: humoremque colligens terram auget im- 
bribus : tum effluens huc & illuc, ventos efficit, Idem annuas frigorum 


& cabrum facit varietates : idemque & volatus Alitum ſuſtinet, & 


ſriritu ductus alit & ſuſtentat animantes, Cic, de Nat. Deor. I. 2. 
c. 39, 


CHAP. 
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O paſs by other Conſiderations, whereby! 
might demonſtrate the Winds to be the In- 
finite Creator's Contriyance, I ſhall inſiſt 
only upon their great Uſefulneſs to the World: And 
ſo great is their Uſe, and of ſuch abſolute Neceſſity 
are they tothe Salubrity of the Atmoſphere, that all 
the World would be poiſoned without thoſe Agita- 
tions thereof. We find how putrid, fetid, and unfit 
for Reſpiration, as well as Health and Pleaſure, a 
n ſtagnating, 


——_— _— 


(a) Ventus eſt aer fluens, is Seneca's Definition, Na. Qu. 6 5; 
And as Wind is a Current of the Air, fo that which excites or 
alters its Currents, may be juſtly ſaid to be the Cauſe of the 
Winds. An Aquipoiſe of the Atmoſphere produceth a Calm; 
but if that £quipoiſe be more or leſs taken off, a Stream of 
Air, or Wind, is thereby accordingly produced either ſtronger 
or weaker, ſwifter or ſlower, And divers Things there are that 
may makeſuch Alterations in the Aquipoiſe or Balance of 
the Atmoſphere, viz. Eruptionsof Vapours from Sea or Land; 
Rarefactions and Condenſations in one Place more than a- 
nother; the falling of Rain, preflure of the Clouds, &c. Pli- 
ny I. 2. c. 45. tells us of a certain Cavern in Dalmatia, called 
Senta, in quem, ſaith he, dejecto levi pondere, quamuis tranquillo die, 
turbini ſimilis emicat procella. But as to Caves it is obſerved, that 
they often emit Winds more or leſs. Dr. Conner, taking no- 
tice of this Matter, ſpecifies theſe, In regro Neapolitano ex im- 
mani Cumanæ Sibylla antro tenuem ventum effluentem percepi, The 
like he obſerved at the Caves at Baie, and in ſome of the 
Mines, of Germany, and in the large Salt-Mines of Cracow in 
Poland, Ubi ſaith he, opifices & ipſe foding dominus Andreas Mor- 
ſein, Nob, Polonus, mihi aſſernerunt, quο tanta aliquando Ventorum 
tenipeſtas ex ambagioſis biijus fedinæ receſſibus ſurgore ſolebat, quod la- 
torantes foſſores bum? proſternebat, nee non portas & domicilia (que ſib! 
in hat foding artifices exſlruunt) penitus evertebat, Bern. Connor. 
Liſſert. Med. Phyſ. p. 33. Artic. 3. 

And as great Caves, ſo great Lakes ſometimes ſend forth 

Wands, So Caſſimdus ſuith the Laciͤùt Legnius doth, E quo on 

: e xori tus 
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ſtagnating, confined, pent-up Air is. And if the 
ola of Airand Vapours was always at Reſt, 
and without Motion, inſtead of refreſhing and ani- 


[1 


mating, it would ſuffocate and poiſon all chene | 


; * ! 
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exoritur fumus, nubes band duhiè creanda eſt, qua ſit brevi in tempeſta- 
ten: ſæuiſſimam exoneranda, Gaſſend. Vit. Peiresk. I. 5. p. 427. 
But the moſt univerſal and conſtant Alterations of the Ba- 
lance of the Atmoſphere, ure from Heat and Cold. This is 
manifeſt in the General Trade-Winds, blowing all the Year 
between the Tropicks from Eaſt to Weſt: if the Caufe there- 
of be (as ſome ingenious Men imagine) the Sun's daily Pro- 
greſs round that Part of the Globe, and by his Heat rarefying 
one Part of the Air, whilſt the cooler and heavier Air behin 
preſſeth after. So the Sea and Land Breezes in Note d. And 
ſo in our Climate, the Northerly and Southerly Winds (com- 
monly eſteemed the Cauſes of cold and warm Weather, ) are 
really the Effects of the Cold or Warmth of the Atmoſphere: 
Of which I have had ſo many Confirmation, that I have no 
Doubt of it. As for inſtance, it is not uncommon to ſee a 
warm Southerly Wind, ſuddenly changed to the North, by 
the fall of Snow or Hail; to ſee the Wind in a froſty, cold 
Morning North, and when the Sun hath well warmed the 
Earth and Air, you may obſerve it to wheel about towards the 
Souther]! (years; and again to turnNortherly or Eaſterly 
in the cold vening. It is from hence alſo, That in Thun- 
der-Showers the Wind and Clouds are oftentimes contrary to 
one another, (eſpecially if Hail fafls) the _ Weather be- 
low directing the Wind one way; and the Cold above the 
Clouds another way. I took Notice upon March the roth, 
1710-11, (and divers ſuch like Inſtances I have had beſbre 
and fince) that the Morning was warm, and what Wind ſtir- 
ted was Weſt-South-Weſt, but the Clouds were thick and 
black (as generally they are when Snow enſues: ) A little be- 
fore Noon the Wind veered about to North by Weſt, and 
ſometimes to other Points, the Clouds at the ſame time flying 
ſome North by Weſt, ſome South-Weſt: About One of the 
Clock it rained apace, the Clouds flying ſometimes North- 


North by Weſt; at which time Sleet fell plentifully, and it 
grew very cold. From all which I obſerve, 1. That altho' 
our Region below was warm, the Region of the Clouds was 
cold, as the black, ſnowy Clouds ſhewed,' 2. That the ru 


Faſt, then North, and at laſt both Wind and Clouds ſettled + 


22 
* ke 
— . * 


= e 
1 8 — * 


- tinople, That at Vienna they have frequent Winds, evubich if ib) 


- nant epidemical Diſeaſes, particularly the Plague, by my in- 
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But the perpetual Commotions it receives from the 
Gales and Storms, keep it pure and healthful (3), 
Neither are thoſe Ventilations beneficial only to 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the 'Terraqueous Globe; witneſs the Gales 
which fan us in the Heat of Summer ; without 
which, even in this our temperate Zone, Men are 
ſcarce able to perform the Laboursof their Calling, 
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Ke between the Warmth of ours, and the Cold of the cloudy 
Region, ſtopped the airy Currents of both Regions. 3. That 
the falling of the Snow through our warmer Air melted into 
Rainat firſt; butthat it became Sleet after the ſuperiour Cold 
had 8 the inferiour Warmth, 4. That, as that Cold 
revailed by Degrees, fo by Degrees it wheeled about both 
e Windsand Clouds from the N orthwards towards the South, 
Hippocrates, I. 2. De Vit, Orat. Omnes Vento wel à nive, glatt, 
vebementi gelu, fluminibus, &c. ſpirare neceſſe judicat, Bartholin, 
de uſu Nivis, c. J. 
(5) It is well obſerved in my Lord Howard's Voyage to Confſtan: 


ceaſe long in Summer, the Plague often enſues: So that it is now grows 
into a Proverb, That if Auſtria be not wingy, it ts ſubject to Conta- 
gion. Bohun of Wind, p. 213. 8 | 
From ſome ſuch Commotions of the Air I imagine it is, 
that at Grand- Cairo the Plague immediately ceaſes, as ſoon as 
the Nile begins to overflow; although Mr. Boyle attributes it 
to nitrous Corpuſcles. Deter m. Nat, Effuv. Chap. 4. 

Nulia enim propemodum regio eſt, que non babeat aliquem flatum ii 
ſe naſcentem, & circa ſe cadentem, _ | 

Inter cetera itaque Providentiæ opera, hoc quoque aliquis, wt digmin 
admiratione ſuſpexerit, Non. enim ex und causa Ventos aut invent, 
aut per diverſa diſpoſuit : ſed primum ut aera non ſinerent pigreſcer, 
ſed aſſidud vexatione utilem redderent, vitalemque tracturis. Sei. 
Nat. . | 

All t 


is is more evident, from the Cauſe aſſigned to malig 


enious, learned Friend, Dr. Mead; and that is, an hot and 
noiſt Temperament of the Air, which is obſerved by Hibe- 
crates, Galen, and the general Hiſtories of Epidemical Diſcs 
ſes, to attend thoſe Diſtempers. Vide Mead of Poiſons, Eſa) 5. 
5. 161. But irdeed, whether the Cauſe be this, or peil 
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or not without Danger of Health and Life (c). 
But eſpecially, witneſs the perpetual Gales which 
throughout the whole Year do fan the Torrid Zone, 
and make that Climate an healthful and pleaſant 

| NT Habi- 


ous, malignant Exhalations or Animalcules, as others think, 
the Winds are however _ ſalutiferous in ſuch Caſes, in 


+ n 


cooling the Air, and diſperſing and driving away the moiſt 


or pe iferous Vapours. 

6) Fuly 8. 1707. (called for ſomè time after the Hot Tueſ- 
a,) was ſo exceſſively hot and ſuffocating, by reaſon there 
was no Wind ſtirring, that divers Perſons died, or were in 
great Danger of Death, in their Harveſt-Work. Particu- 
larly one who had formerly been my Servant, a healthy, luſty, 
young Man, was killed by the Heat; and ſeveral Horſes on the 
Road dropped down and died the ſame Day: 

In the foregoing Notes, having Notice of ſome Things 
relating to Heat, although it be ſomewhat out of the way, I 
hope the Reader will excuſe me, if Lentertainhim with ſome 
Obſervations I made about the Heat of the Air under the 
Line, compared with the Heat of our Bodies. F. Patrick, 
who, as he is very accurate in making Barometricaland Ther- 
mometrical Inſtruments, had the Curioſity for the nicer ad- 
juſting his Thermometers, to ſend two abroad (under the Care 
of two very ſenſible ingenious Men) one to the Northern Lat. 
of 81 z the other to the Parts under the Æquinoctial: In theſe 
two different Climates, the Places were marked where the 
Spirits ſtood at the ſevereſt Cold and greateſt Heat. And 
according to theſe Obſervations he graduates his Thermome- 
ters. With his Standard I compared my Standard Thermo- 
meter, from all the Degrees of Cold, I could make with Sal 
Armouiack, &c. to the greateſt Degrees of Heat our Ther- 
mometers would reach to. And with the ſame Thermome- 
ter (of mine) I experimented the greateſt Heat of my Body, 
in July 1709, Firſt in an hot Day without Exerciſe; by put- 
ting the Ball of my Thermometer under my Armpits, and 
other hotteſt parts of my Body. By which means the Spirits 
were raiſed 284 Tentlis of an Inch above the Ball. After 
that, in a much hotter Day, and indeed nearly as hot as any 
Day with us, and after I had heated my ſelf with ſtrong Ex- 
erciſe too, as much as I could well bear, I again tried the 
ſame Experiment, but could not get the Spirits above 288 
Tenths; which I thought an inconſiderable Difference, for fo 
ſeemingly a very different Heat ofmy Body. But from ſome 

| * Experi- 
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Habitation, which would otherwiſe be ſcarce ha- 
bitabic.. -©-.. | iv | 

To theſe I might add many other great Conve- 
niencies of the Winds in various Engines, and vari- 
ous Buſineſſes. I might particularly inſiſt upon it; 
great Uſe to tranſport Men to the fartheſt diſtant 
Regions of the World; (4) and I might particular 


ly ſpeak of the general and coaſting Trade- Winds, 


the Sea, and the Land-Breezes; (e) the one ſerving 
to carry the Mariner in long Voyages from Eaſt to 
Weſt ; the other ſerving to waft him to particular 

N Places; 


— 
— 


Experiments I have made (altho' I have unfortunately for- 
otten them) in very cold Weather, I imagine the Heat ofan 
calthy Body to be always much the ſame in the warmeſt 

Parts thereof, both in Summer and Winter. Now between 

thoſe very Degrees of 284, and 288, the Point of the equate- 

rial Heat falleth. From which Obſervation it appears, that 
there is pretty nearly an equal Contemperament of the 

Warmth of our Bodies, to that of the hotteſt Part of the At- 

moſphere inhabited by us. 

If the Proportion of the Degrees of Heat be defired from 
the Freezing-Point, to the Winter, Spring, and Summer Air, 
the Heat of Man's Body, of heated Water, melted Metals, 
and ſo to actual Fire; an Account may be met with of it, 
by my molt ingenious Friend, the great Sir 1/aac Newton, in 
Phil, Tranſat, No. 270. | 

(d) In hoc Providentia ac Diſpoſitor i#e Mundi Deus, aen 
vontis exercendum dedit,. ion ut nos claſſes partem Freti occupaturas 
e mipleremus milite armato, & . Dedit ie ventos ad cuſtodiendam ctt- 
li terrarumque te mperiem, ad evocandas ſupprimendaſque aquas, ad 
alendos ſatorum atque arborum fruftus ; quos ad maturitatem cum alis 
cauſis adducit ipſa jactatio, attrabens cibum in ſumma, & ne torjeat, 
promovens, Dedit wentos ad ulteriora noſcenda $ fuiſſet enim imperitum 
animal, & ſine magna experientia rerum Homo, ſi circumſcriberetut 
natalis ſoli fine, Dedit ventos ut com moda cujuſque regionis fierent 


communia; non ut legiones equite mque gf, nec ut pernicioſa gen. 


tibus arma tranſuehexent, Seneca, ibi 
(e) Sea-Breezes commonly viſe in the Morning about Nine 4 
Clock, They firſt approach the Shore gently, as if they ever? afraid 
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Of ile Winds. 1 
places; the one ſerving to carry him into his Har- 
bour, the other to bring him out. But I ſhould go 
too far to take Notice of all Particulars (/). Leav- 
ing therefore the Winds, I proceed, in the next 


Place, to the Clouds and Rain. | 


*** * 


Mater, auhereas all the Sea betæbeen it and the Shore (not yet peached by 


it) is as ſmooth and even as Glaſs in Compariſon, In half an Hours 
Time after it has reached the Shore, it fans pretty briskly, and ſo encrea- 
ſth gradualij tif Twelve a Clock ; then it is commonly the ſtrongeſt, and 
laſts ſo tilꝰ Two or Three, a very brisk Gale. Aftcy Three it begins 
to die achay again, and gradually withdraws its Force till all is ſpent 5 
and about Five a Clou. t is lulled aſleep, and comes no more till 
next Morning, | 
And as the Sea-Breezes do blow in the Day, and reſt in the Night ; ſo 


o the contrary [The Land-Breezes] blow in the Niebt, ardyeſt in 


the Day, alternately ſucceeding each other ,mm_—_—T hey ſpring up be- 
tween Six and Twelve at Night, and laſt till Six, Eight, er Ten in 
the Morning. Dampier's Diſc, of Winds, ch. 4. | 

( One Thing more I believe ſome of my Friends will 
expect from me is, That I ſhew the Reſult of comparing my 
own Obſervations of the Winds, with others they know I have 
from Ireland, Switzerland, Italy, France New-England, and fome 
of our Parts of England. But the Obſervations being, ſome 
of them, but of one Year, and moſt of the reſt of but a few 
Years, I have not been able to determine any great Matters, 
The Chief of what I have obſerved is, That the Winds in 


ill theſe Places ſeldom agree; but when they moſt certainly 


do ſo, it is commonly when the Winds are ſtrong, and of 
long Continuance in the ſame Quarter: And more, I think, 
in the Northerly and Eaſterly, than other Points. Alſo, aftrong 
Wind in one Place, is oftentimesa weak one in another Place, 
or moderate, according as Places have been nearer or farther 
ditant, Vide Philofoph, Tranſat, No, 297, and 32r. But to 
give a good and tolerable Account of this, or any other of the 
Weather, it is neceſſary to have good Hiſtories thereof from 
all Parts ; which, as yet we have but few of, and they imper- 
ke, for want of longer and ſufficient Obſervations. - 
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* Clouds and Rain (4) we ſhall find to 
be no leſs uſeful Meteors than the laſt men- 
tioned; as is manifeſt in the refreſhing plea- 

ſant Shades which the Clouds afford, and the fertile 
Dews and Showers which they pour down on the 
Trees and Plants, which would languiſh and die 
| With 


(a) Clouds and Rain are made of Vapours raiſed from Wa- 
ter, or Moiſture only. So that I utterly exclude the Notion 
of Nry, 'Terene Exhalations, or Fumes, talked much of by 
moſt Philoſophers ; Fumes being really no other than the 
humid Parts of Bodies reſpectively Dry. | 
i; Theſe Vapours are demonſtratively no other than ſmall 
Bubbles, or Veſiculæ detached from the Waters by the Po- 

er of the Solar, or Subterraneous Heat, or both. Of which 
ſee Book 2, Chap. 5. Note (b), And being lighter than the 
Atmoſphere, are buoyed up thereby, until they become d 
an equal Weight therewith, in ſome of its Regions aloft in 
the Air, or nearer the Earth ; in which thoſe Vapours ar 
formed into Clouds, Rain, Snow, Hail, Lightning, Dey, 
Miits, and other Meteors, 3 

In this Formation of Meteors the grand Agent is Cold, 
which commonly, if not always, occupies the ſuperior Regi. 
ons of the Air; as is manifeſt from thoſe Mountains which 
exalt their lofty Tops into the upper and middle Regions, 
and are always covered with Snow and Ice. 

This Cold, if it approaches near the Earth, preſently prec- 
pitates the Vapours, either in Deus; or if the Vapours more 
copioully aſcend, and ſoon meet the Cold, they are then con. 
denſed into Miſling, or elſe into Showers of ſma# Rain, falling 
in numerous, thick, ſmall Drops : But if thoſe Vapours are 
not only copious, but alſo as heavy as our lower Air it ſelf, 
(by means their Bladders are thick and fuller of Water,) in 
this Caſe they become viſible, ſwim but a little Height 4. 
bove the Earth, and make what we call a Mift or Fog. But 
if they are a Degree lighter, ſo as to mount higher, but not 

any great Height, as alſo meet not with Cold enough to con- 
denſe them, nor Wind to diſſipate them, they then 0 an 
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with perpetual Drought, but are hereby made Ver- 
dant and Flouriſhing, Gay and Ornamental; ſo 15 


* 


heavy, thick, dark Sch, laſting oftentimes for ſeveral Weeks 
without either Sun or Rain. And in this Caſe, I have ſcarce 
ever known it to Rain, till it hath. been frſt Fair, andthen Fou. 
And Mr, Clarke, (an ingenious Clergyman of Norfok,) who in 
his Life-time, long before me, took notice of it, and kept a 
Regiſter of the Weather for Thirty Years, which his learn- 
ed Granſon, Dr. Samuel Clarke put into my Hands, he, (I ſay) 
faith, he ſcarce ever obſerved the Rule to fail in all thar 
Time; only he adde, I the Wind be in ſome of the eaſterly Paints, 
But Ihave obſerved the ſame to happen, be the Wind where 
it will, And from what hath been aig the Caſe is caſily 
accounted for, viz, whilſt the Vapours remain in the ſame 
State, the Weather doth ſo too. And ſuch Weather is ge- 
nerally attended with moderate Warmth, and with little'or 
no Wind to diſturb the Vapours, and an heavy Atmoſphere 
to ſupport them, the Barometer being commonly high then. 
But when the Cold approacheth, and by condenfing drives 


the Vapours into Clouds or Drops, then is way made for the 


Sun-beams, till the ſame Vapours, being by further Conden- 
fation formed into Rain, fall down in Drops. - 

The Cold's approaching the Vapours, and conſequently 

the Alteration of ſuch dark Weather I have beforehand per- 
ceived, by ſome few ſmall Drops of Rain, Hail, or Snow, now 
and then falling, before any Alteration hath been in the 
Weather; which I take to be from the Cold meeting ſome 
of the ſtraggling Vapours, or the uppermoſt of them, and 
condenſing them into Drops, before it arrives unto, and en- 
erts it {elf upon the main Body of Vapours below. 

[ have more largely than ordinary inſiſted upon this part of 
the Weather, partly as being ſomewhat out of the way; but 
chiefly, becauſe it gives Light to many other Phenomena of 
the Weather. Particularly we may hence diſcover the Ori- 
ginal of Clouds, Rain, Hail, and Snow ; that they are Vapours 
carried aloft by the Gravity of the Air, which meeting to- 
gether ſo as to make a Fog above, they thereby form 2 
Cord, If the Cold condenſeth them into Drops, they then 
fallin Rain, if the Cold be not intenſe enough to freeze them: 
But if the Cold freezeth them in the Clouds, or in their Fall 
through the Air, they then become Hail or $row. | 

As to Lightning, and other enkindled Vapours, I need fay 
little in this Place, and ſhall therefore only obſerve, that they 
| 3 | owe 
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22 Of the Clouds and Rain. Book I 
(as the Pſalmiſt ſaith, Pſal. v. 12, 13.) The lit. 
zle Hills rejoice on every fide, and the Valleys 
Shout for Foy, they alſo ſing. And 


owe alſo their Riſe to Vapours; but ſuch Vapours as are de- 
tached from mineral Juices, or at leaſt that are mingled with 
them, and are Fired by Fermentation, | 88 

Another Phanomenon reſolyable from what hath been aid 
is, why a cold, is always a wet Summer, viz, becauſe the Va- 
pours riſing Fenn then, are by the Cold ſoon collected 
into Rain. A remarkable Inſtance of this we had in the Sum- 
mer of 1708, part of which, eſpecially about the Solſtice, was 
much colder w_ uſually. On Fune 12, it was ſo cold, that 
my Thermometer was near the Point of hoar Froſt, and in 
{ome Places T heard there was an hoar Froſt ; and during all 
the cool Weather of that Month, we had frequent and large 


Rains, ſo that the whole Month's Rain amounted to above 


two Inches Depth, which is a large Quantity for Upminſter, e. 
ven in the wetteſt Months, And not only with us at Upminſter, 
but in other Places, particularly at Zurich in Switzerland, they 
ſeem to have had as 4 Cold and Wet as we. Fu 
bie menſis. prater modum humedus, EP magro quidem vegetabilibus It 
mmibuſque damno, Multum computruit Fænum, &c. complains the 
Induſtrious and learned Dr. F. J, Scheuchzer: Of which, and 6 
Kg Particulars, I have given a larger Account in Phil. Tran 
9. 32 Os | 


T, z* 7 1 x : j4 703-1 | ; 
In which Tranſaction I have obſerved farther, that about the 
- Equinoxes we (at Upmirſerat leaſt) have oftentimes more Rain 
than at other Seaſons, The Reaſonof which is manifeſt from 


what hath been ſaid, iz, in Spring, when the Earth and Wa. 
ters are looſed from the brumal Conſtipations, the Vapours 
ariſe in great Plenty: And the like they do in Autumn, when 
the Summer Heats, that both diſſipated them, and warmed 


the ſuperior Regions, are abated ; and then the Cold of the 


ſuperior Regions meeting them, condenſeth them into Shoy- 
ers, more plentifully than at other Seaſons, when either the 
Vapours are fewer, or the Cold that is to condenſe them is lels, 

The manner how Vapours are precipitated by the Cold, or 
reduced into Drops, I conceive to be thus: Vapours being, 
as I ſaid, no other than Inflated Veſicule of Water; when 
they meet with a colder Air than what iscontained in them, 
the contained Air is reduced into a leſs Space, and the wa- 
tery Shell or Caſe rendered thicker by that means, fo as to 
become heavier than the Air, by which they are buoyed up, 
and conſcquently muſt needs fall down, Alſo many of > 
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And if to theſe Uſes, we ſhould add the Ori- 
pine of Fountains and Rivers, to Vapours and the 
"6 2 | | Rains, 


<a. and. 4. —_—— 


hickned Veſiculæ run into one, and fo form Drops, greater or 
maller, according to the Quantity of Vapours collected to- 
ether. „ 
As to the Rain of different Places, IJ have in ſome of our 
[ranſations aſſigned the Quantities z 2 in the laſt ci- 

ed Tran/a#ion, I have aſſigned theſe, viz.-the Depth af the 
dain one Year with another, in Engiiſo Meafure, if it was to 
tagnate on the Earth, would amount unto, at Tun in Lan. 
ſire, 42 Inches and a half; at Dyminſter in Eſſex 19 Inches 
nd a quarter; at Zurich in Switzerland 32 Inches and aquar- 
er; at Piſa in [taly 43 Inches and a quarter; at Paris in France 

9 Inches ; and at Liſle in Fanders 24 Incles. 
It would 


be endleſs to reckon up the blooch and other ro 
o Rains taken notice of by Hiſtorians, and other Authors, 
5 przeternatural and ominous Accidents ; but if ſtrictly pried 
ro, will be found owing to natural Cauſes : Of which, for 
e Reader's Satisfaction, I will give an inſtance or two. A 
Woody Rain was imagined to have fallen in France, which 
ut the Country People into ſo great a Fright, that they left 
ieir Work in the Fields, and in great haſte flew to the Neigh- 
during Houſes. Peiviſe (then in the Neighbourhood) ſtrictly 
quiring into the Cauſe, found it to be only red Drops 
oming from a ſort of Butterfly that flew about in great 
dumbers at that Time, as he concluded from ſeeing ſuch red 
Drops come from them; and becaufe theſe Drops were laid, 
on ſupra edificia, non in devexts lapidum Kdr. uti debuerat con- 
Inrere, {i @ carlo ſanguine pluiſſet ; ſed in ſubcavis potius S in foramini- 
u. Acceſſit, quod parietes iis tingebantur, non qui in medits oppidis, 
ud qui agrorum vicini erant, neque ſecundum partes elatiores, ſed ad 
nedicorem ſolůùm altitudinem, quantam volitare Papiliones ſolent, 
aſſend. in vit. Peiresk, L. 2. p. 156. | 
80 Dr, Aerret ſaith alſo, Pluwa Sanguinis gram certiſſime conftat 
tantum Inſectorum excrementa ; Pluvia Tyitict quam nihil aliud 
je quam Hedere baccifere grana a Sturnis devorata excretaque com- 
arantt liquidiſſime patet. Pinax rerum, &c, p. 220, 

The curious Mors tells of the raining of Brimſtone, Arno 
1646, Maii 16. Hie Hafnie cum ingenti pluv:g tota urbs, ommeſque ita 
Fuundarentur platee, ut greſſus bhominum rmpedivet, Sulphureoqute odore 
aer:m inficeret, dilapſis aliquantulum aquis, quibuſdam in locts colligere 
«at Sulphureum pulverem, citjus portione m ſervo, colore, odare, & alis 
rum ulphur ſerentem, Muf. Worm. L. 1. c H... + 
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2 4 Of the Clouds and Rain. : Book . 
Rains, as ſome of the moſt eminent modern Philo 
han ra 


Together with the Rain we might take notice of other Me. 

teors, particularly Szew ; which although an irkſome Guell, 

Jer hath iis great Uſes, if all be true that the famous T. By. 

#kolin ſaith of it, who wrote a Book de Nivis Uſu Medico. ly 

which he ſhews of what great Uſe Snow is in fructifying the 

arth, preſerving from S Plague, curing Fevers, Colicks 

Head-Aches, 'Tooth-Aches, Sore Eyes, Pluriſies, (tor which 

Uſe he faith his Country-Women of Benmark keep Snoy- 

water une, N. in Marc,) alſo in prolonging Life, (of which 

he inſtanceth in the Albiie Inhabitants, 95 5 live to a great 

Age,) and preſerving dead Bodies; Inſtances of which he 

gives in Pegheng buried under the Snow in paſſing the 4%, 

which are found uncorrupted in the Summer, when the Snoy 

is melted; which ſad Spectacle ho himſelf was an Eye-Vit 

neſs of. ET at Spitzberg in Greenland, dead Bodies remain ct: 

tire and uncorrupted for thirty Years, And laſtly, concerning 

ſuch as are ſo preſery'd, when ſlain, he ſaith they remain i 

the ſame Poſture and Figure: Of which he gives this od 

Example. Viſum id extra urbem roſtram [Hafniam quum, 11% 

16 59. oppugnantes hoſtes repellerentur, magnaque ſtrage occumbernt, 

alli enim rigid: iratum vultum oſtende hant, alii oculos elatos 3 ali m 

? diducto ringentes, alii brachiis extenfis Gladium minam, alia alio ſit 
Preſtrati jacebant, Rarthol. de uſu Niv. c. 12. 

But although Snow be attended with the Effects here nan: 

ed, and others ſpecified by the learned Bartholin ; yet this 

not to be attributed to any peculiar Virtue in the Snow, but 

{ome other Cauſe, Thus when it is ſaid to frudify the Ear, 

it doth ſo by guarding the Corn or other Vegetables again 

the intenſer Cold of the Air, eſpecially the cold piercing 

Winds; which the Husbandmen obſerve to be the moſt i 

zurious to their Corn of all Weathers. So for Conſerving des 

Bodies, it doth it by conſtipating ſuch Bodies, and preventing 

all ſuch Fermentations or internal Conflicts of their Part: 
cles, as would produce Corruption. K | 

Such an Example as the preceding is ſaid to have happen. 

ed ſome Years ago at Paris, in di ging in a Cellar for ſuppoſed 

bidden Treaſure; in which, after digging ſome Hours, the 

Maid going to call her Maſter, found them all in their digging 


Poſtures, but dead. This being noiſed abroad brought in not 
only the People, but Magiſtrates alſo, who found them ac- 
cordingly; 1/e qui ligone terram effoderat, & ſocius qui pala effoſſan 
terram vremoverat, anzbo pedibus ſtabant, quaſs ſuo quiſque oper! affivus 
ais ubuiſſet; uxor unius quaſi ab opere defeſſa in ſcamno, folicits oY 


Cu. 
ſophe 
ſtanc 
An 
dage 
1 
Ules 
the w 
Ends 
for ſu 
be th 
tore \ 
ſo diff 
by C 
fore-1 
than b 


vultu, / 
puerulu 
oculis A 
rigidi, 
Dr, Be 
'T he 
therec 
lar too 
and C: 
Poſtur 
Capta 
Soldie 
were f 
to hav 
turn te 
ting on 
dead. 
Wy 
) 
Frien 
Diſcoun 
ed ant 
many 


hdera 


Cap. III. Of the Clouds and Ram. 25 
ſophers () have dope, we ſhould have another In- 
ſtance of the great Uſe and Benefit of that Meteor. 
And now, if we reflect upon this neceſſary Appen-+ 
dage of the Terraqueous Globe, the Armoſphere ; 
and conſider the abſolute Neceſlity thereof to many 
WM Uſes of our Globe, and its great Convenience to 
the whole: And in a Word, that it anſwereth all the 
WM Ends and Purpoſes that we can ſuppoſe there can be 
br ſuch an Appendage : Who can but own this to 
be the Contrivance, the Work of the Great Crea- 
tor? Who would cver ſay or imagine ſuch a Body, 
do different from the Globe it ſerves, could be made 
by Chance, or GIN ſo exactly to all thoſe 
fore- mentioned grand Ends, by any other Efficient, 
than by the Power and Wiſdom ofthe Infinite Gop ! 
vultu, fedebat, enclinato in palmam manits genibus innitentis capite ; | 
puerulus Iaxatis braccis in margine excavate foveæ defixis in terram 
oeulis aloum exonerabat ; omnes in naturali ſitu, carneæ tanquam ſtatus 
rigidi, apertis oculis & vultu vitam 5 reſpirante, exani mes ſtabant. 
Dr. Bern. Connor, Diſſert. Med. Phyſ. p. 15. I 
$i The Doctor attributes all this to Cold; but I ſcarce think 
bu there could be Cold enough to do all this at Paris, and ina Cel- 
ar too. But his following Stories are not improbable, of Men 
oi and Cattle killed with Cold, that remained in the very ſame 
Poſture in which they died; of which he gives, from a Spams 
Captain, this Inſtance, that happened two Years before, of a 
Soldier who unfortunately 1 from his Company that 
were foraging, and was killed with the Cold, but was thought 
to have fallen into the Enemies Hands, But ſoon after their re- 
turn to their Quarters, they ſaw their Comrade returning, ſit- 
ting on Horſeback, and coming to congratulate him, found him 
dead, and that he had been brought thither in the ſame Poſture 
on Horſeback, notwithſtanding the jolting of the Horſe, Ib. p. 18. 
(b) Ot this Opinion was my late moſt ingenious and learned 
Friend, Mr. Kay, whoſe Reaſons ſee in his Phyſico-Theoleg. - 
Diſcourſes,” Diſc. 2. ch. 2. p. 89, &c. So alſo my no leſs learn- 
ed and ingenious Friends Dr. Haley, and the late Dr. Hook, 


many of the French Vertuoſo's alſo, and divers other very con- 
hderable Men before them, too many to be ſpecificd here. 


(e) An 


* 3 


- ; L 8 Book l. 
Who would not rather, from fo noble a Work, 
readily acknowledge the Workman, (c) and as ca- 
ſily conclude the Atmoſphere to be made by Gop, as 
an Inftrument wrought by its Power, any Pneuma- 
tick Engine, to be contrived and made by Man! 


26 O Liabt. 


(c) An Polycletum quidem admirabi mur propter partium Statuæ 
convenientian ac proportionem? Naturam autem non modo non lauda. 
bimus, fed ommi etiam arte privabimus, quæ partium proportione m nam 

ſolum extrinſecus more Statuariotum, fol in profundo etiam ſervavit? 
Nonne & Polycletus ipſe Nature eft imitator; in quibus ſaltem eaim po- 
tuit imitari ? Potuit autem in ſolis externis partibus in quibus arten, 
conſideravit. With much more to the like Purpoſe. Gale. 


de. L/. Part. I. 17. c. 1. „„ 
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: CHAP. IV. Of Light. | 
Aus much for the firſt Thing miniſtring to 
the Terraqucous Globe, the Atmoſphere 
and. its Meteors ; the next Appendage is 
Light. (a) Concerning which, I have in my Sur- 
vey. of the Heavens (4) ſhewed what admirablc 
Contrivances the infinitely wiſe Creator hath for 
3 Se e 
(a)It is not worth while to enumerate the Opinions of the 
Ariftatelians, Carte ſtiau, and others, about the Nature of Light, 


» 


A 7 


— — — 


Ari ſtotle making it a Quality; Cartes a Pulſion, or Motion of 


the Globules of the ſecond Element. Vi#e Cartes Princip, p. 3. 


Sect. 55, &. But with the Moderns, I take Light to conſiſt of 


material Particles, propagated from the Sun, and other lumi- 
nous Bodies, not inſtantaneouſly, but in Time, according to 
the Notes following in this Chapter. But not to inſiſt upon 
other Arguments for the Proof of it, our noble Founder hath 
proved the Materiality of Light and Heat, from actual Ex- 
perimentson Silver, Copper, Tin, Lead, Spelter, Iron, Tu- 
renage, and other Bodies, expoſed (both naked and cloſely 
Mut up) to the Fire: Allwhich were conſtantly found to re- 
ceive an Increment of Weight. I wiſh he could have met 
with afavourable Seaſon to have tried his 3 with 
the Sun-Beams as he intended, Vide Boyle's xp, to make Fire 
and Flame fponderable. | 
(6) Aftro-Theol, Book +», (c) Aud 
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Crap. IV. of Light. 27 
the affording this noble, glorious, and comfortable 
Benefit to other Globes, as well as-ours ; the Pro- 
viſion he hath made by Moons, as well as by the 
Sun, for the Communication of it, 
Andnow let us briefly conſider the great Neceſ- 
ity and Uſe thereof to all our Animal World. And 
this weſhall find to be little leſs than the very Life 
and Pleaſure of all thoſe Creatures. For what Be- 
nefit would Life be of, what Pleaſure, what Com- 
fort would it be for us to live in perpetual Darkneſs? 
How could we provide our ſelves with Food and 
Neceſlaries? How could we go about the leaſt Bu- 
lnefs, correſpond. with one another, or be of any 
Uſe in the World, or any Creatures be the ſame to 
us, without Light, and thoſe admirable Organs of 
the Body, which the Great Creator hath adapted 
o the Perception of that Great Benefit? | 
But now by the Help of this admirable, this firſt- 
made (c), becauſe moſt neceſſary, Creature of God; 
dy this, I ſay, all the Animal World is enabled to 
go here and there, as their Occaſions call; they can 
tranſact their Buſineſs by Day, and refreſh and re- 
cruit themſelves by Night, with Reſt and Sleep. 
They can with Admiration and Pleaſure, behold the 
glorious Works of God; they can view the Glories 
of the Heavens, and ſee the Beauties of the flowr 
Fields, the gay Attire of the feathered Tribe, the 
exquiſite Garniture of many Quadrupeds, Inſects, 
and other Creatures; they can take in the delight- 
ſome Landskips of divers Countries and Places; 
they can with Admiration ſee the Great Creator's 
vonder ful Art and Contrivance in the Parts of Ani- 
3 5 1 74 te mals 
() And God ſaid, Let there be Light, and there was Light, Gen. 
25 l | 88 "1 hp 
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28 Of Ligh. Boo l. 
mals and Vegetables: And, in a Word, behold, the 
Harmony of this lower World, and of the Globe; 
above, and ſutvey Gop's exquiſite Workmanſhip 
naman TT: | 
To all which I might add the Improvement; 
which the Sagacity of Men hath made of this noble 
Creature of God, by the Refractions and RefleCtions 
of Glaſſes, But it would be endleſs to enumerate all 
itsparticular Uſes and Benefits to our World. 
Hut before 1 leave this Point, there are two Thing 
concerning Light, which will deſcrve an efpccial 
Remark ; and that is, its ſwift and almoſt inſtant 
neous Motion, and its vaſt Extenſion. 
I. It is a very great Act of the Providence of 
God, that ſo great a Benefit as Light is, is not long 
in its Paſſage from Place to Place. For was the Mo- 
tion thereof no ſwifter than the Motion of the ſwif. 


eſt Bodies on Earth, ſuch as of a Bullet out of; iht 
mt Gun; or even of a Sound (4) (which is th — lib 
witteſt Motion we have next Light,) in this Cite 

| $2: ends Lig. 


(d) Ir may not be ungrateful to the Curious, to take Notic Light 
of the Velocity of theſe two Things. 5 Objerues 
According to the Obſervations of Merſennus, a Bullet ſhit "lg 
out of a great Gun, flies 92 Fathom ina Second of Time, (Vis © HEM 
Merſen. Baliſt.) which is equal to 589 Eng/if Feet and g hall; ¶ cane 
and according to the Computation of Mr. Huygens, it would be 1 
_ 25 Tears in paſſing from the Earth to the Sun. But according i Wha 
to my own Obſervations made with one of her late Majeſtys Bl o,,,., 
Fælers, and a very accurate Pendulum-Chronometer, a Bullet, 
ar its firſt Diſcharge, flies 510 Yardsin five half Seconds, which 
is a Mile in a little above 1) half Seconds. And allowing the Ml : rn 
Sun's Diſtance to be, as inthe next Note, a Bullet would be 3: Aber, 
Tears and a half in flying, with its utmoſt Velocity, tothe Sun, , 


| chpſes 
As to the Velocity of Sound, ſec Bock 4. Chap. 3. Note 28. — Ky 
according to which Rate there mentioned, a Sound would be I uber; 


near 17 Years and a half in flying as far as the Diſtance is from 
the Earth to the Sun. Confer here the Experiments of the 
Acad, del Ciment, p. 142, Oer. | (e) My. 
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Light would take up, in its Progreſs from the Sun 
o us, above thirty two Years, at the rate of the 
it ; and above ſeventeen Years, at the rate of the 
latter Motion. . 55 
The Inconveniencies of which would be, its E- 
nergy and Vigour would be greatly cooled and abat- 
ed; its Rays would be leſs penetrant; and Dark- 
neſs would with Waere, Difficulty and much Slug- 
giſnneſs, be diſſipated, eſpecially by the fainter 
ights of our ſublunary, luminous Bodies. But paſ- 
ing with ſuch prodigious Velocity, with nearly the 
inſtantaneous Swiftneſs of almoſt Two hundred 
houſand Exgliſh Miles in one Second of Time, (e) 
or (which is the ſame Thing) being but about ſeven 
or eight Minutes of an Hour in coming from the 
Sun to us, therefore with all Security and Speed, 


k ve receive the kindly Effects and Influences of that 
1 oble and uſeful Creature of God. 


2. Another Thing of great Conſideration about 
Light is, its vaſt Expanſion, its almoſt incompre- 
henſible, and inconceivable Extenſion, which, as a 

late 


(e) Mr. Romer's ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Roya/ Academy, and inthe 
0b/ervatory for eight Years, as our Phil, Tranſ. No. 136. obſerve 
from the Fourn. des Scavans ; our moſt eminent Aſtronomers 
alſo in England admit it: But Dr. Ho% thinks with Monſieur 
Cartes, the Motion of Light Inſtantaneous, Hook Poft, Works pag. 
77. And this he endeavours to explain, pag. r30, &c. 

What Mr, Romer's Hypotheſis is, may be ſeen in the Phil. 
Tranſact. before-cited: As alſo in the before-commended Sir 
Iſaac Neævuton's Opticks : Light is propagated from luminous Bodies in 
time, and ſpends about ſeven or eight Minutes of an Hour in paſſing from 
the Sun to the Earth. This was Frſt obſerved by Romer, and then by 
6 ethers, by means of the Eclipſes of the Satellites cf Jupiter. For theſe E- 
un. clipſes, when the Earth is between the Sun and Jupiter, happen about 
1b Feen or eight Minutes ſooner than they cught to do by the Tables; and 
We von the Earth, is beyond the dun, they happen about ſeven or eight Ni- 
the 8 gitl ed 
Mr. 0 
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late ingenious Author (J) faith, © Is as boundleſs m_ 
ec and unlimited as the Univerſe it ſelf, or the Ex- 5 
ce panſum of all material Beings : The Vaſtneſs of re . : 
« which is ſo great, that it exceeds the Comprehen- 3 
« ſions of Man's Underſtanding. Inſomuch, that - E 
cc very many have aſſerted it abſolutely Infinite, 0 g on 
cc and without any Limits or Bounds. | F 


And that this noble Creature of God is of this 


: No\ 
Extent, (g) is manifeſt from our ſeeing ſome of tie Nie Obj 
fartheſt diſtant Objects, the heavenly Bodies, ſome Micfal! 
| With eans 

nutes later than they ought to do: The reaſon being, that the Light of the H. Vork 
tellites hath farther to go in the latter Caſe than in the former, by the Dia. S 
meter of the Earth's Orbit, Newt. Opt. L. 2. Part 3. Prop. II. nd ca1 
Now foraſmuch as the Diſtance between the Sun and the es, an 


Earth (according to the Computations in my Aſtro-Theolry, W-— 
B. x, ch. 3. Note 2.) is 86051398 Engliſ Miles; therefore, at evident. 
the rate of 5 Minutes and half, or 450 Seconds, in paſſig HY #4 
from the Sun, Light will be found to fly above 191225 Mils he Ey, 
in one Second of Time. te Obje 


F) Dr. Hook's Poſthumous Works, Lect. of Light, p. 76. M7 Bodi, 
() For the Proof of this vaſt Extent of Light, 1 ſhall take b #7 
the Computation of the ſame great Man, paz. 77. If, ſaith he, id Boch 


rom à Ste 


We conſider firſt the vaſt Diſtance betæueen us and the Sun, which from 
the beſt and lateſt Obſervations in Aſtronomy, is judged to be about 1000 e 2 
Diameters of the Earth, each of which is abaut 7925 Engliſh Mile ; — 
therefore the Sun's Diftance is 792.5000 Miles; and if we conſider, That, 
according to the Obſervations, <vhich I publiſhed to prove the Motion of tis 
Earth, {which were Obſervations of the Parallax of ſome of HI 
the fix d Stars in the Head of Draco, made in 1699, } #he hl 
Diameter of the Orb, viz. 20000, made the Subtenſe but of one Minute hat T. 
to one of the fix'd Stars, which cannot therefore be leſs diſtant than 3438 , 
Diameters of this great Orb, and conſequently 6 8760000 Diameters of e Eat 
the Earth : And if this Star be one of the neareſt, and that the Stars that ()T 
are of one Degree leſſer in Magnitude (1 mean not of the Second Magn- 
tude, becauſe there may be many Degrees between the firfl and ſecond) bt 
as much farthey ; and another Sort yet ſmatten be three Times as far; and 
fourth four Times as far, and ſooneward, poſſibly to ſome 100 Degrees of 
Magnitude, ſuch as may be diſcovered by longer and longer Teleſcopes, that 
#hey may be 100 Times as Far; then certainly this material Expanſiot, Wii. "og 
a Part of aul ich wwe are, muſt be ſo great, that "twill infinitely exce the Nea 
«ry f alloꝛv Conception to imagine, Now, by <ohat I laſt mentioned, ” Want of 
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Caar. V. Of Gravity. | - 
ME with our naked Eye, ſome with the Help of Opti- 
aal Inſtruments, and others in all Probability far- 
ther and farther, with better and better Inſtruments: 
And had we Inſtruments of Power equivalent to | 
me Extent of Light, the luminous Bodies of the 
 Matmoſt Parts of the Univerſe, would, for the ſame 
Reaſon, be viſible too. „ 
Nowas Light is of greateſt Uſe to impower us to 
ſee Objects at all, fo the Extenſion thereof is no leſs 
ſeful to enable us to ſee Objects afar off. By which 
eans we are afforded a Ken of thoſe many glorious 
Vorks of the Infinite Creator, viſible in the Heavens, 
nd can improve them to ſome of the nobleſt Scien- 
e ces, and moſt excellent Uſes of our own Globe. 
evident, That Light extends et ſelf to the utmoſt imaginable Parts, 
o nd by the Help of T eleſcopes ave collect the Rays, and make them ſenſible 
the Eye, which ave emitted from ſome of the almoſt inconceivably re- 
te Objects, &c. Nor ts it only the great Body of the Sun, or the 
aſt Bodies of the fix*d Stars, that are thus able to diſperſe the Light 
10h the vaſt Expanſum of the Univerſe , but the ſmalleft Spark of a 


wid Body muſt do the very ſame Thing, even the ſmalleſt Globule ruck 
rom a Steel by a Flint, &c. 


QINCESINCHINESY] EBV BUBYFESINESINESY - 
CHAP. v. Of Gravity. 


HE laſt Thing ſubſervient to our Globe, that 
1 ſhall take Notice of, is Gravity (a); or, 
hat Tendency which Bodies have to the Centre of 
he Earth. In 


(4) That there is ſuch a Thing as Gravity, is manifeſt from 
its Effects here upon Earth; and that the Heavenly Bodies 
attract or gravitate to one another, when placed at due Dif: 
tances, is made highly probable by Sir [/aac Neuem. This 
attractive or gravitating Power, I take to be congenial to 
Matter, and imprinted on all the Matter of the Univerſe by 
the Creator's Fiat at the Creation. What the Cauſe of it is, 
the Newtonian Philoſophy doth not pretend to determine for 
want of Phænomena, upon which Foundation it is that that 
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In my 4ftro-Theology, Book 6. Ch. 2. I have won 


ſhewn of what abſolute Neceſſity, and what z mw 


 Philfophy is 8 and not upon chimerical and uncer. by th 
tain Hypotheſes : But whatever the Cauſe is, that Cauſe pere. he”) 
trates even to the Centres of the Sun and Planets, without any Diming. The 
tion of its Virtue ; and it acteth not according to the Superficies of Bodies volye: 
(as Mechanical Cauſes do) but in Proportion to the Quantity of their 
folid Matter: And laſtly, It acteth all round it at immenſe Diſtar. 
ces, decreafing in duplicate Proportion to thoſe Diſtances, as Sir {ſax {ance ot 
Newton faith, Princip, pag, ult. What uſeful Deductions, and IM partly 
what a rational Philoſophy, have been drawn from hence, the lie, 
may be ſeen in the ſame Book. | with fre 
his Attraction, or Gravity, as its Force is in a certain pro- {Wand the 
portion, ſo makes the Deſcent of Bodies to be at a certain from t! 
rate. And was it not for the Reſiſtance of the Medium, all For: 
Bodies would deſcend to the Earth at the ſame rate; the light: Cc. of 


eſt Down, as ſwiftly as the heavieſt Mineral : As is manifeſt refer to 
in the Air-Pump, in which the lighteſt Feather, Duſt, &. and {Wir 1/az 
a piece of Lead, drop down ſeemingly in the ſame Time, Win Philo, 
from the Top to the bottom of a tall exhauſted Receiver, Dr. Cia 
The rate of the Deſcent of heavy Bodies, according 0 And fo! 
tileo, Mr. Huyghens, and Dr. Halley (after them) is 16 Feet one eited, a 
Inch in one Second of Time; and in more Seconds, as the ito find 
Squares of thoſe Times, But in ſome accurate Experiment (90 'T 


made in St. Paul's Dome, Fune 9. 1710. at the Height of 20%, beyc 
Feet, the Deſcent was ſcarcely 14 Feet in the firit Second from th 
The Experiments were made in the Preſence of ſome very viſible 
conſiderable Members of the Royal Society, by Mr. Haul round h 
bee, their Operator, with glaſs, hollow Balls, ſome empty, on 747? 
ſome filled with Quick-filver,the Barometer at 29, the Ther- from E 
mometer 60 Degrees above Freezing. The Weight of the Ba And V. 
their Diameters, and Time of the Deſcent is in this Table. IM hath, f 


[Balls fſed with Quick-Silver, || x Empty Balls. 5 
"Weight. | Diameter. | "Time. eight. | Diameter. Ol; 1. 
Grains. | Tenth Inch. alt Seconds. ] Grains. finch.I Tenth. Creator 
— 805 ET Fenn ine- 15 I ble in « 
003 - $ $ leſs. 642 5 2 Kind 
866 8 8 599 5 I 16 | ind, 
747 7 & half] * more, 515 5 nearly | 16 & hall, Planets 
808 7 & half] 8 483 5 nearly . reſt do 
784 7 & half] 8 more. 641 "Re $6_- 8 (c)" 
The Reaſon why the heavy, full Balls fell in half the Time (accore 
of the hollow ones, was the Reſiſtance of the Air: Which 24 Ho 
Reſiſtance is very ingeniouſly ard accurately aſſigned by D. 1c. 1 
Mollis, in Plileſ, Tranſ, No, 186. And the Cauſe of the Revit reign 


ance 


Caxe. V. Of Gravity. Do 
noble Contrivance this of Gravity is, for keeping 
the ſeveral Globes of the Univerſe from ſhattering 
to Pieces, as they evidently muſt do in a little Time, 
by their ſwift Rotation round their own Axcs (5). 
The Terraqueous Globe particularly, which circum- 
volves at the rate of above 1000 Miles an Hour 000 
l I woul 


c Wance of all Fluids, (as Sir 1ſzas Newton, Opt. Q. 3 18 
partly from the Friction of the Parts ofthe Fluid, partly from 
„che lnertia thereof. The Reſiſtance a ſpherical Body meets 
with from Friction, is as the right Angle under the Diameter, 
„and the Velocity of the moving Body + And the Reſiſtance 
n {Wirom the Vzs Inertiæ, is as the Square of that Product. 
For a farther Account of the Properties and Proportions, 
... of Gravity, in the Fall or Projection of Bodies, I ſhall 
refer to the larger Accounts of Galilevs, Torricellius, Huygens, 
dir [ſaac Newton, &c. or to the ſherter Accounts of Dr. Halley, 
in Philoſoph, Tranſ. abridged by Mr. Lowtherp, Vol. I. p. 561. or 
Dr. Clarke, in his Notes on Rohault, Phyſ, 2, c. 28. ſett, 13, 16. 
And for the Refiftance of Fluids, I refer to Dr. Wallis, before- 
cited, and the Act. Erudit. Lipſ. May 1693, where there is a Way 
to find the Force of Mediums upon Bodies of different Figures. 
(b) That the heavenly Bodies move round their own Axis, 
is, beyond all Doubt, manifeſt to our Eye, in ſome of them; 
d. from the Spots viſible on them: The Spots on tho Sun (eaſily 
{Ml vifible with an ordinary Glaſs) do manifeſt him to revolve 
*. round his own Axis in about 25 Days and quarter. The Spots 
eon Jupiter and Mars prove thoſe two Planets to revolve alſo 
e- from Eaſt to Weſt, as Dr. Hokdiſcovered in 1664, and 1665. 
ll And Venus alſo (although near the ſtrong Rays of the Sun) 
bath, from ſome Sood beet diſcovered by Mr. Caſſini, in 1666, 
and 1667, to have a manifeſt Rotation, Vide Lowtborp's Abridg. 
Vol. I. p. 38a, and 423, 425. And ſuch Uniformity hath the 
Creator obſerv'd in the Works of Nature, that what is obſerva- 
ble in one, is generally to be found in all others of the ſame 
Kind, So that fince tis manifeſt the Sun, and three of his 
Planets whirl round, it is very reaſonable to conclude all the 
reſt do ſo too; yea, every Globe of the Univerſe, * 
(e) The Earth's Circumference being 25031 Miles and half; 
(according to Book II. Chap, 2. Note (a.) if we divide that into 
24 Hours, we ſhall find the Motion of the Earth to be near 
1043 Miles in an Hour, Which, by the by, is a far more 
reaſonable and leſs rapid 5 than that of the Sun woulg 
| * 6 3; 
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. Of Gravity. Book 1, | Cn4 
would by the centrifugal Force of that Motion, be Ct 
ſoon diſſipated and ſpirtled into the circumambient I Th 
Space, was it not kept together by this noble Con- Iſte, 0 
trivance of the Creator, this natural inherent Power of Ar 
namely, the Power of Attraction or Gravity. * Wing 1 

And as by this Power our Globe is defended a. about 
gainſt Diſſipation, ſo all its Parts are kept in their ere 
proper Place and Order. All material Things do Nn, & 
naturally gravitate thereto, and unite themſelves . C0, 
therewith, and fo preſerve its Bulk intire (4). And I, ” 


quam, 7¹ 


the flecting Waters, the moſt unruly of all its Parts, . C 
do by this Means keep their conſtant Æquipoiſe in Nc 
the Globe (e), and remain in that Place which, ples 
the Pſalmiſt faith, God hath founded for them; a PH p. 
Bound he had ſet, which they might not paſs; N ©" 
that they turn not again to cover the Barth, Pla. (3) 1 
civ. 8, 9. So, that even in a natural Way, by Vi- res anc 
tue of this excellent Contrivance of the Creator, the Nei, 
X 3 Dr. Hall 
Obſervation of the Pſalmiſt is perpetually fulfilled, Nb. 7, 
Pal. Ixxxix. 9. T hou ruleft the raging of the Sed Hd; 
when the Waves thereof ariſe, thou ſtilleſt them, = R 
© To theſe, and an hundred other Uſes of Gravity ſnd gre 
that I might have named, I ſhall only juſt mention 0 47 
another thing owing to it, and that is Levity RE 
| 7 | (J that ed to 22 
be, if we ſuppoſe the Earth to ſtand ſtill, and the Sun to gs 
move round the Earth. For according to the Proportions in WE Erapor: 
Note (e), of the preceding Chapter, the Circumference of the }M1.;.5 of 
Magnus Orbis is 540686225 Engliſ Miles, which divided by 23 If it | 
Hours, gives 22528364 Miles in an Hour, But what is this to WM lations! 
the \ of the fix d Stars, if we ſuppoſe them, not the ¶ tumblec 
12 to move? Which is a good Argument for the Earth's I Dews. u 
otion. | mas; 
(a) Nibil majus, quam qued ita ſtabilis eſt Mundus, atque ita cobe- 10 I 
ret ad permanendum ut nihil ne excogitari quidem poſſit aptius. Ones 118 th. 
enim partes ejus undique medium locum capeſſentes, nituntur æqualiter- ſeen Fi 


maxim autem corpora inter ſe juncta permanent, cam quodam uy 
| | | vinculs 


Car, V. Of Gravity. 35 
(f) that, whereby what we calllight Bodies ſwim, 
a Thing no leſs uſeful to the World than its oppo- 
ſite, Gravity, is in many Reſpects, to divers Tribes 
of Animals, but particularly ſerviceable to the rai- 
5 ſing up of Vapours (g), and to their Conveyance 

about the World. „ 


ginculs circumdata colligantur : quod facit ea natura, que per omnem 
i nundum omnia Mente, & Ratione conficiens, funditur, & ad medium 
0 “it, & convertit extrema, Cic, de Nat. Deor. I. 2. c. 455 
(e) Eidem ratione Mare, cum ſupra terram ſit, medium tamen 
terre locum expetens, conglobatur undique æqualiter, neque redundat, un. 


* 


d quam, neque eFunditur, Id. paulo poſt. SO 
„. (f) at there is no ſuc Thing as poſitive Levity, but that 
nevity is only a leſs Gravity, is abundantly manifeſted by the 


acute Seig, Alph, Borelli de Mot. a Grav, pend;cap, 4. See alfo the 


„Annotations of the learned and ingenious Dr. Clark, on Rohaults 
4% p. 1. c. 16. Note 3. Alſo the Experiments of the Acad, 


el Cimento, p. II 8, Sc. Dr. Wallis Diſcourſe of Gravity and Gra- 
vitation before the Royal Society, Nov. 12, 1674. p. 28, &c, X 
(g) I have before in Note (a), Chap, 3. ſhewn what Vafoirs 
Ire, and how they are rais'd. That which I ſhall here note, is 
heir Quantity: Concerning which, the before-commended 
Dr. Halley hath given us ſome curious Experiments in our Phi- 
bſoph, Tranſ. which may be met with together in Mr. Lowthorp's 
ridg. Vol. II. p. £98, and 126. Mr. Sedileau alſo at Paris ob- 
ſerved it for near three Years. By all their Obſervations it ap- 
pears, that in the Winter Months the Evaporat ions are leaſt, 
nd greateſt in Summer, and moſt of all in windy Weather, 
And by Monſieur Sedileau's Obſervations it appears, that what is 
raiſed in Vapours, exceeds that which falleth in Rain. In the 
ſeven laſt Months of the Year 1688, the Evaporations amount- 
ed to 22 Inches 5 Lines; but the Rain only to Inches 6 Lines 
one third: In 1689, the Evaporations were 32 Inches 10 
Lines and half; but the Rain 18 Inches 1 Line: In 1690, the 
Evaporations 30 Inches 11 Lines; the Rain 21 Inches one 
 Wthird of a Line. Vide Mem, de Math, Phyſ, Ann. 1692. p. 25. 

it be demanded, What becomes of the Overplusof Exha- 
lations that deſcend not in Rain ? I anſwer, They are partly 
umbled down and ſpent by the Winds, and partly deſcend in 
Dews, which amount to a greater Quantity than is commonly 
magined. Dr, Halley found the Deſcent of Vapours in Dews 
lo prodigious at St. Helena, that he makes no doubt to attri- 
bute the Origin of Fountains thereto, And I my ſelf have 
; &a in a ſtill, cool Evening, large thick Clouds hanging, with- 
| | D 2 | Our 
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the Terraqueous Globe, we have ſo manifeſt a Sam- 
ple of the Wiſdom, Power, and Goodneſs of the 
Infinite Creator, that it is eaſy to imagine the whole 
Fabric k is of a Piece, the Work of at leaſt a Skil fil 


Convenience or Pleaſure, would eaſily imagine, that 


36 | O Gravity. Book I, 
And now from this tranſient View of no other 
than the Out-works, than the bare Appendages of 


Artiſt, A Manthat ſhould meet with a Palace (þ) 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well-contrived Aqueduct, 
Caſcades, and all other Appendages conducing to 0 ft 


proportionable Architecture and Magnificence were 


within: But we thould conclude the Man was cut 1 
of his Wits that ſhould aſſert and plead, that i © © 
was the Work of Chance, or other than of ſome Nit ſelf 
wiſe and skilful Hand. And fo when we Survey thefſWcnlar 
bare Out-works of this our Globe, when we {ce oer * 
vaſt a Body, accouter'd with ſo noble a Furniture of Wits W 
Air, Light, and Gravity; with every Thing, inſWct us 
ſhort, that is neceſſary to the Preſervation and &- cſt Ac 
curity of the Globe it ſelf, or that conduceth to the the in 
Life, Health, and Happineſs, to the Propagation em. 
and Increaſe of all the prodigious Vari ety of Cret- with « 
tures the Globe is ſtocked with; when we ſce n-; 
thing wanting, nothing redundant or frivolous, no-. 
thing botching or ill-made, but that every Thing, 5 
even inthe very Appendages alone, exactly anſwe- _*.; 
eth all its Ends and Occaſions: What elſe can be ina; 
concluded, but that all was made with manifeſt I Pi 
Deſign, and that all the whole Structure is the 2 
Work of ſome Intelligent Being; ſome Artiſt, 0 nm: 
Power and Skill equivalent to ſuch a Work 3 Os E 
out any Motion in the Air, which in two or three Hours Time a c. 


have been melted down by Degrees, by the cold of the Evei- Wl :id,;; 
ing, ſo that not any the leaſt Remains of them have been let. taret, 
See Book II. Chap, 3, Nete (e). BOOK WI . 


— = * F | . $4 9 * 
o- (a) Litet och, toclam modo contemplari pulehritudinem earum 
8. jen, quas Divina Providenti dicimus conſtirutas. Ac principio 
95 | | 
V 


Terra uni verſa cernatur, locata in media mundi ſede, ſolida, & globoſa 
m——ſtita fforibus, berbis, arboribus, Frugibus. Quorum omnium 
incredibilis multitutlo, inſariabili varictate diſtinguitur, Adde Þuc 
Fontium gelidas perenmitetes, liquores perlucidbs Amnium, Riparum 
veſtitus verdidiſſimos, Speluncarum concavas altittdines, Saxorum aſpe- 
rates, impendentium Montium altitudines, immenſi tateſque Campo- 
um e Adde etiam veconditas Auri v. vero, & quam 
varia genera Beſtiarnm? ——— Qui Volucrum lopfus atque cantus? 
— 2 FPecudum pactus nid de Hominuns genere dicam ? Qui 
quaſt cultores terre conſtituti, S. Qua ſi, ut ani mis, ſic oculis 
vide ye poſſemus, nemo cunctam intuens terram, de Divind Ratione dubi- 
JK taret, Cic. de Nat. Door. hc. 39. | | 
—_— D 3 21 
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finite Workman ; and that they exceed all humy 


7 re MONTY — a: err — 3 
| (5) I cannat here omit the Obſervations that have been made in theſt 


' Pace, or the Forge. The moſt accurate Engravings or Emboſſmens 


38 Of the Terraqucous Globe, &c. Book ll, 
{till we find them to bear Teſtimony to their In- 


Skill fo far, as that the moſt exquiſite Copies and 
Imitations of the beſt Artiſts, are no other than 
rude bungling Pieces to them, And fo far are we 
from being able to eſpy any Defect or Fault in them, 
that the better we know them, the more we admire 
them; and the farther we ſee into them, the mor 
exquiſite we find them to be. 

And for a Demonſtration of this, I ſhall, 

I. Take a general Proſpect of the Terraqucoig 
Globe. e . : 

It, Survey its Particular, 

I. The Things which will fall under a general 
Proſpect of the Globe, will be its Figure, Bulk, 
Motion, Place, Diſtribution into Earth and 
Waters, and the great Variety of all Things upon 
it and in it. * * | | ri 775 x > | 1 
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later Times, ſince <ve have bad the Uſe and Improvement of the Mi- 
groſcope, concerning the great Difference, which. by the Help of thi, 
doth appear betwixt Natural and Artificial T. kings, Whatever il 
Natural doth by that appear adorned with all imaginable Elegarce ant 
Beauty ,——Whereas the moſt curious Works of Art, the ſparpeſt, fit 
Needle, deth appear as a blunt, rough Bar of Iron, coming from the Fu- 


ſeem ſuch rude, bungling, deformed Works, as if they had been done «ith 
a Aattock or a Trowel, So vaſt a Difference is there betwixt the 
Skill of Nature, and the Rudeneſs and Imperfection of Art, Bid 
Wik. Nat, Rel. L. 1. Ch. „ 


CHAP. 


,- Die 
„e is e 
Of the Figure of the Terraqueolus Globe. 

HIS I ſuppoſe I may take for granted to be 
Spherical, or nearly ſo (a2). And this. muſt be 
Allowed to be the moſt commodious, apt Figure for 
: World on many Accounts; as it is moſt capaci- 
dus, as its Surface is equi-diſtant from the Centre, 


(a) Although the Terraqueous Globe be of an orbicular Fi- 
ure, yet it is nor ſtrictly ſo, 1. On account of its Hills and 
Vallies. But theſe are inconfiderable to the Earth's Semi- 
iameter; for they are but as the Duſt upon a common Globe. 
But, 2, Our modern Aſtronomers aflign a much greater Va- 
iation from a globous Form, namely, that of a 3 Sphæ- 
oid, making the Polar about 34 Miles ſhorter than the Equa- 
orial Diameter. The Cauſe of which they make to be the 
entrifugal Force of the diurnal Rotation of the Globe. 
This Figure they imagine is in Jupiter, his Polar being to 
is Equatorial Diameter, as 39 three fifths to 40 three fifths 
But whether it be ſo or no, I confeſs I could never perceive, 
altho' I have often viewed that Planet through very good, 
and long Glaſſes, particularly a tolerable good one of 72 Feet 
in my Hands: And although by reaſon of cloudy Weather, 
and (at preſent) Jupiters Proximity to the Sun, I have not 
been of late able to take a review of that Planet; yet Saturn 
„(0 far as his Ring would permit,) and Mars appear perfect- 
'f ly round, through Mr. Huygem's long Glaſs of 126 Feet, which 
by Will he bequeathed, with its whole Apparatus, to our 
N. S. by whoſe Favour it is now in my Hands, And more- 
over, I believe it difficult, next to impoſſible, to meaſure the 
wo Diameters to a 40th Part, by reaſon of the ſmallneſs of 
7 WY 7:7iter's apparent Diameter, and by reaſon he is moving all 
the Time of meaſuring him. | 


As to what is alledged from lengthening the Pendulums of 


us 


Clocks, to make them keep theſame Timeunder the Equator, 


as they do in our Climes: I have ſhewn from the like Varia- 
tions in the Air- Pump, that this may ariſe from the rarity of 
the Air there, more than here. Vid. Phil. Tranſ. No. 294. But 
if the Degrees ofa Meridian grow larger, the more we go to- 
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Book ll. 


not only of the Globe, but at leaſt (nearly) of Gra. 
vity and Motion too, and as ſome have thought, of 
the central Heat and Waters. But theſe, and diver, 
other Things I ſhall pals over, and inſiſt only upon 
two or three other Benefits of this globous Figur 


40 The Fieure of the 


of the Earth and Watees. 
1. This Figure is the moſt commodious in regard 
of Heat, and I may add of Light alſo in ſome mei- 
ſure, For by this means, thoſe two great Bench 
areuniformally and equally imparted tothe World: 
They come harmoniouſly and gradually on, and 
gradually gooff again. So that the daily and yea 
ly Returns of Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like, 


(e may fay,) whichthey would not be, eſpecially 


the former, if the Maſs of Earth and Waters wer 
| | T & 


wards the Line, (as Mr. Caffni affirms they do, by an Sccth 
Part in every Degree, in Phil, Tranſ. No. 278.) then there i 
greatReaſon to conclude in behalf of this Sphæroidal Form, 

The natura] Cauſe of this Sphericity of our Globe, is (a 
cording to Sir Jaa Newton's Principles that Atiraction, which 
the Infinite Creator hath ftamp'd on all the Matter of the U- 
niverſe, whereby all Bodies, and all the Parts of Bodies, mu- 
rually attract themſelves, and one another. By which mean, 
as all the Parts of Bodies tend naturally to their Centre, ſo 
they all betake themſelves to a globous Figure, unleſs ſome 
other more prevalent Cauſe interpoſe. Thus Drops of Quick 
filyer put on a ſpherical Form, the Parts thereof ſtrongly ar 
tracting one another, So Drops of Water have the fame Form, 
when falling in the Air; but are Hemiſpherical only when 
they lie on a hard Body, by reaſon their Gravity doth ſoar 


 over-power their ſelf-attraQing Power, as to take off one halt 
of their Sphericity. This Figure is commonly attributed t0 
the Preſſure of the circumambient Air: But that this cant 
be the Cauſe, is manifeſt from the Air-Pump ; the Caſe be- 
ing the very ſame in an exhauſted Receiver, as in the open 
Air, and not any the leaſt Alteration of the Figure that! 


ON: 


could perceive, in all the Trials I have made. 
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Cray. l. Terraqueous Globe. 41 

(as ſome fancied (5) it) a large Plain; or as others, 
like a large Hill in the midſt of the Ocean; or of 

4 multangular Figure; or ſuch like. FT 

2. This Figure is admirably adapted to the com- 

mo dious and equal Diſtribution of the Waters in the 
Globe. For ſince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt Place; therefore, if 
che Maſs of the Earth was cubick, priſmatick, or 
any other angular Figure, it would follow, that one 
(oo vaſt a Part) would be drowned ; and another 
be too dry. But being thus orbicular, the Waters 
are equally and commodiouſly diſtributed here and 
there, according as the Divine Providence faw molt 
Ist; of which I ſhall take Notice by and b. 
3. The orbicular Figure of our Globe, is far the 
: W moſt beneficial to the Winds and” Motians of the 
;:M Atmoſphere, It is not to be doubted, if the Earth 
vas of ſome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded; if 
not wholly ſtopped; We find by Experience, what 
influence large and high Mountains, Bays, Capes, 
and Head-lands have upon the Winds; how they 
ſtop ſome, retard many, and divert and change 
(near the Shores) even the genera} and conſtant 
8 | — Winds 


(5) It would be frivolous, as well as endleſs, to reckon up 
the various Opinions of the Ancients about the Figure of the 
Terraqueous Globe; ſome of them may be ſeen in Varer. 
Geopr, J. I. c. 3. init, or Fonſton's Thaumat, c. x, Artic, 3. But a- 
mong the variety of Opinions, one of the principal was, That 
the viſible Horizon was the Bounds of the Earth, and the 
Ocean the Bounds of the Horizon, that the Heavens and Earth 
above this Ocean, was the whole viſible Univerſe; and that 
be- all beneath the Ocean was Hades, or the inviſible World, Hence, 
pen Wi when the "_ ſet, he was ſaid tingere ſe Oceano; and when any 
at I Wi vent to Hades, they muſt firſt paſs the Ocean. Of this Opi- 
mon were not only the ancient Poets, and others among the 

4 ET | Heathens, 


PPP 
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Heathens, but ſome of the Chriſtian Fathers to 


O 


Lactautius, St. Auguſtine, and others. who thought their Opi- 


clear 75 any Land 3 eſpecially on the Weſt Coaſt, or Side of any C. 


ti nent: 
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U Of the Bulk of the Terraqueous Globe. 


THE next Thing remarkable in the Terra- 

queous Globe, is the prodigious Bulk there- 
of (a). A Maſs of above 260 Thouſand 
Million of Miles ſolid Content. A Work too grand 
for any thing leſs than a God to make, 'To which 
in them / ths 


(a) It is not difficult to make a pretty near Computation of 
the Bulk of the Terraqueous Globe Frm thoſe accurate Ob- 
ervations of a Degree made by Mr. Norwood in E ngland, and 
Mr, Picart, and We Caſfini in France, Whoſe Meaſurcs do in a 
urprizing manner agree. But Mr. Caſſin's ſeeming to be the 


— 


Volt accurate, (as I haye ſhewn in my 4ftro-Theology, B. 1, Ch. 
0 p. Note (a,.) I have there made uſe of his Determinations. 


According to which the Diameter of the Earth being 7967, : 
Engliſh Miles, its Ambit will he 25031 Miles and half; and 
N it to be Spherical) its Surface will be 199444229 
Miles; which being multiplied into one third of its Semidia- 
meter, gives the ſolid Content, viz, 264856000000 Miles. 
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a The Motions of the Terraqueons Globe. 

"th TIE Motions the Terraqueous Globe hath, are 
* round its own Axis, and round its Fountain of 
„Light and Heat, the Sun (a). That fo vaſt a Bo- 


% dh as the Earth and Waters ſhould be moved at 


(a) With the Copernicans, I take it here for granted, that ths 

P. Diurnal and Annual Revolutions are the Motions of the Ter- 
aqueous Globe, not of the Sun, Ec. but for the Proof thereof 

| ſhall refer the Reader to the Preface of my e hs 


and B, 4. Chap, 3, ) Every 
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all (4), that it ſhould undergo two ſuch different 5 
| Motions, as the Diurnal and Annual are, and that 3 
theſe Motions ſhauld be fo conſtant and regularly Nef. 
| | ; theſe 
1 (c) performed for near 6000 Years, without any oy 


r 


the leaſt Alteration ever heard of (except ſome 


Hours which we read of in Zofh. x..12, 13. and 
in Hezekiah's'Time, which, if they cannot be ac- 


aſhgn for Men's Belief of a Deity, one of the chief is, #qu- 
bilitatem motiis, converſione ni Cel: Solis, Lunæ, Siderumque omviun 
dliſtinctionem, varietatem, pulchritudinem, ordinem : quarum rerum a: 
pectus ipſe ſatis indicaret, non eſſe ea fortuita, Ut fiquis in domuni ali 
quam, aut in gymnaſium, aut in forum venerit; cùm videat onniun. 
rerum rationem, modum, diſciplinam, non poſſit ea ſine causd fieri juli. 
cave, ſed eſſe alique m intelli gat, qui præſit, & cui pureatur: multo mati 
an tantis motibus, tantiſque viciſſitudinibus, tam multarum rerum atſu 
tantarum ordinibus, in quibus nihil unquam immenſa & infinita vt 
les mentita fit, ſtatuat neceſſe eſt ab aliquũ Mente tantos nature mti 
gubernari. Cic. de Nat. Deor. l. 2. c. 5. . — 


of th 
and 


counted for ſome other way, do greatly encreaſc => 

| the Wonder (4); theſe Things, I ſay,) do manifeſtly W_ 
| i inet EE MEDT. argue — 
; ON” PHT Aae ben 3 X — Mirac 
] | (b) Every Thing that is moved, muſt of Neceſſity be moved by ſone- M.,,.q ſo 
; thing elſe ; and that Thing is moved by ſomething that is moved either Nan ord 
| by another Thing, or not by another 1. ting, If it be moved by that Days « 
f which is moved by another, we muſt of Neceſſity come to ſome prime Nas if tl 
| Mover, that 7s not moved by anot er. For it is impoſſible, that ulat I But ir 
| moveth, and is moved by nnother, could proceed in Infinitum. Ati- of Fac 
f ſtot. Phyſ. LE On 5 been x 
6 . Sum quod ſeipſum movet, quia nunquam deſeritur a ſe, nunquan ¶Haball 
ne moderi quidem de ſinit 2 qui netiam coteric quo nhtientter, bit fous ore t⸗ 
; boe princi pium eſt movendi. . rincipii autem milla eft origo : vam ex of Nat 
] Principio oriuntur omnia; ipſum alitem nul ex re alid naſci pf: Wments 
nec enim eſſet id principium, quod gigneretur aſiumde. Cicer, Tu. ehe E: 
| Quett. . 1. c. 3. 1 
ä Cogitemus qui fieri poſſit, ut tanta magnitado, ah uligud poſſit u. ¶ in o/ 
ra, tanto tempore circumferri? Ego igitur aſſero Deum cauſam eſſe, nu ſome! 
aliter poſſe fieri, Plato in Epinom. © 1 ay, 
(c) Among the Cauſes which Cleanthes is ſaid in Ty to Mat rl 


( 


EQ) 


Homines cœperunt Deum agnoſcere, cùm viderent SteUas, tantam cin. rendi 7 
einvitatem efficere > ac dies, nocteſque, eftate 8 byeme, ſuos ſerca't Mens 
ftatos ortus, atque obitzs, Plutarch de placit. I. T. c. 6. 


(4) We need not be ſolicitous to elude the Hiſtory of theſe Jag 
as Miracles, BI © 
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argue ſome Divine Infinite Power to be concerned 
therein (e): But eſpecially, if to all this we add the 
t wonderful Convenience, yea abſolute Neceſſity of 
! Þ theſe Circumvolutions to the Inhabitants, yea all 
tte Products of the Earth and Waters. For to one 
„of theſe we owe the comfortable Changes of Day 
and Night; the one for Buſineſs, the other for 
- WRepoſc ; (/) the one for Man, and moſt other Ani- 


c mals to gather and provide Food, Habitation, and 
a 3 f TAC e other 


Miracles, as if they were only poetical Strains, as Maimonides, 
and ſome others fancy Foſpunb's Day to have been, viz. only 
an ordinary Summer's- Day; but ſuch as had the Work of many 
Days done in it; and therefore by a poetical Stretch made, 
as if the Day had been lengthened by the Sun ſtanding ſtill. 
But in the Hiſtory they are ſeriouſly related, as real OS 
of Fact, and with ſuch Circumſtances as manifeſt them to have 
been miraculous Works of the Almighty: And the Prophet 
Habakkih, iii. 11. mentions that of Joh as ſuch. And there- 
ore taking them to be miraculous Perverfions of the Courſe 
of Nature, inſtead of being Objections, they are great Argu- 
ments of the Power of God: For in Hezekiab's Caſe, to wheel 
the Earth it ſelf backward, or by ſome extraordinary Refra- 
ions, to bring the Sun's Shadow backward 10 Degrees: Or 
in Joſßua's Caſe, to ſtop the diurnal Courſe of the Globe for 
ſome Hours, and then again give it the ſame Motion; to do, 
I fay, theſe Things, required the ſame Infinite Power which 
at fri gave the Terraqueous Globe its Motions, 


(%) Nam cdum difpoſiti queſiſſer: frdera Mundi, 


al: Preſcriptoſque Mavis fines, Annique meatus, 
ali: Et Lucis, Noctiſque vices : tunc omnia rebar 
int Conſilio firmata Det, qui lege moveri 
di Sidera, qui fruges diverſo tempore naſci, 
4010 ui variam Phœben alieno juſſerit 1one 
fa Compleri, Solemque ſuo; porrexerit undi 
eiu Littora ; Tellurem medio libraverat avs, 
ot Claudian in Rufin. L. r. initio. 
(Y) Diel noctiſque viciſſttudo conſarvat animaiites, tribuens aliud a- 


gendi tempus, aliud quieſcendi, Sic undique omni ratione concluditir_ 


ane f 22 2 : 
wh Mente, Conſulioque divino omnia in hoc mundo ad ſalutem omnium, con- 
of L vattonenigque admirabiliter adminiftirari, Cicer, de Nat. Deor. 


1. 2. c. 53, 


(2) The 


with Cold: And was it nigher we ſhould be burnt, at leaſt the 


46 Place and Situation; &c. Book ll. 
other Neceſſaries of Life; the other to reſt, refreſh, 
and recruit their Spirits (g), waſted with the Lz. 
bours of the Day. To the other ofthoſe Motions we 
owe the Seaſons of Summer and Winter, Spring ang 
Autumn, together with the beneficial Inſtances and 
Effects which theſe have on the Bodies and State gf 
Animals, Vegetables, and all other Things, both in 
the Torrid, Temperate, and Frigid Zones. 


(g) The acute Dr. Cheyne, in his ingenious Philo. Princ, of Na. 
tural Religion, among other Uſes of Nay and Night, ſaith, the 
Night is moſt proper for Sleep; becauſe when the Sun isabore 
the Horizon, Sleep 1s 3 by reaſon the Perſpirations 1 
are then too great. Alſo that Nutrition is moſtly, if not al. ME 


together, per ormed in Time of Reſt; the Blood having too 1ned 
wick a Motion in the Day; For which Reaſon, weak Perſons, Wt > 

Children, &c. are nouriſhed moſt, and recruit beſt by Sleep. E 
2 18 * 8 oh o [1 
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| I | (a) 7 

| Ca P. IV ault w 

leed v 


Of the Place and Situation of the Terraquens Nearnec 
Globe, in reſpect of the Heavenly Bodies. ** 


Nother Thing very conſiderable in our Globe, re"? 


is its Place and Situation at a due Diſtance b. 9u« 
from the Sun (4), its Fountain of Light and Heat; 72 


: : . | 9 „„ Co iuem 
and from its neighbouring Planets of the ſolar Sy- Ne fo 
| ſtem, Tellus 1 


wita ſi 
mundat 
hen h 
De mel 
thor of 


Opinic 


(a) It is a manifeſt Sign of the Creator's Management and 
Care, in placing the Terraqueous Globe, at that very Diſtance 
it is from the Sun, and contempering our own Bodies, and all 
other Things, ſo duly to that Diſtance. For was the Earth 
farther from the Sun, the World would be ſtarved and frozen 


moſt combuſtible Things would be ſo, and the World would gs 
be vexed with perpetual Conflagrations. For we ſee that a few ſuppo 


of the Rays of the Sun, even no more than what fall within Ninconv 


the Compaſs of half an Inch or an Inch in a Burning-Glais, Wt. ſinfu 
dantly 


will fire combuſtible Bodies, even in our own 7 a 
85 | b) 4 e 
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ln, gem, and from the fixt Stars. But theſe Things I 
*Jave ſpoken more largely of in my Surgey of the 
e Weavers (6), and therefore only barely mention 
nd hem now; to inſiſt more largely upon, 


g (%) Aftro-Theology, Book vii. Chap. 7, — 
PFE >] >} WW] <>] =>] 
The Diſtribution of the Earth and Waters: 


HE Diſtribution of the Waters and the dry 
Land, although it may ſeem rude and unde- 
zoned to a careleſs View, and is by ſome taxed as 
uch (a), yet is admirably well adjuſted to the Uſes 
nd Conveniences of our World. For 


(a) The moſt eminent Author J have met with, that finds 
ault with the Diſtribution of the Earth and Waters, and in- 
iced with the whole preſent Structure of the Globe, is the 
earned and eloquent Theoriſt, Dr, Burnet, who frequently 
xclaims on this Point: Teuus noſtra, ſi totam ſi mul complectamur, 
un eſt ordinata & venuſta rerum compages—ſed moles aggeſta vario, 
neertogue ſitu partium, nulla ordinis aut venuſtatis habitd ratione. 
Theor, Sacr. I. 1. c. 7. Ecquis autem d Des hac ita facta? Epc, 
b. Quo autem Herculeo labore opus eſſet ad excavandam terram in tan- 
um biatum ?—Si immediate a causa prima eſfectus ſuiſſet hic alveus, 
liguem ſaltem ordinem, menſuram, & proportionem notare woluiſſet in 
ous forma, & partium diſpoſitione 5—ſed confuſa omnia, &c, ib. c. 8. 
Tellus noſtra cum exigna ſit ; eſt etiam vudis: Et in il exiguitate 
wlta ſunt ſuperflua, multa inelegantia, Dimidiam terre ſuperficten 
mundat Oceanus; magnd ex parte, ut mihi videtur, inutilis. And 
oe then he goes on to ſhew how this Part of the Creation might 
all be men ed, 7b, c. 10. All this is to me ſurprizing from an Au- 


us 


h Wi: hor of great Ingenuity, who ſeems in his Book to have a juſt 
Opinion of, and due Veneration for God. But certainly ſuch 
* Notions are very inconſiſtent with the Belief of God's creat- 
ald Ning, eſpecially his governing and ordering the World. But 
i ſuppoſe the Terraqueous Globe was ſuch a rude, confuſed, 
10 inconvenient Maſs, as he pretends, yet it is well enough for 


a ſinful World. But beſides, what others have long ago abun- 
dantly anſwered, the following Survey, will, I hope, ſuffici- 


ently 
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For in the firſt Place, the Diſtribution is ſo wel 
made, the Earth and Waters ſo handſomely, ſo 
Workman-like laid, every where all the World o. 
ver, that there is a juſt e of the whole Globe. 
The Northern balanceth the Southern Ocean, the 
Atlantickthe Pacifick Sea. The American gry 
Land, is a Counterpoiſe to the Eur opean, Aſia- 

tick and African. | 
In the next Place, the Earth and the Waters ar 
fo admirably well placed about in the Globe, as to 
be helpful to one another, to miniſter to one ano- 
ther's Uſes. The great Oceans, and the leſſer Seas and 
Lakes, are ſo — welldiſtributed throughout 
the Globe (S), as to afford ſufficient Vapours(c)for 
| Clouds 


ently manifeſt it to be the Work of a Wiſe and Beneficent, a 
well as Omni potent Creator. | 

Y Some have objected againſt the Diſtribution of the Earth 

and Waters, as if the Waters occupied too large a Part of the 

Globe, which they think would be of greater Uſe, if it wa 
dry Land. But then they do not conſider that this would de- 
prive the World of a due Quantity of Vapours and Rain. For 
if the Cavities, which contain the Sea, and other Waters, were 
deeper, although the Waters were no leſs in Quantity, only 

their Surfaces narrower and leſſer, the Evaporations would 
be ſo much the leſs, inaſmuch as thoſe Evaporations arr 
made from the Surface, and are, conſequently, in Propottion 
to the Surface, not the Depth or Quantity of Water. 

() I took notice before in Book I Chap. 3. Note (a). That 
the Vapours conſtituting Clouds and Rain, are Veſicl« of Wa 
ter detached by Heat. The manner of which I conceive to be 
thus ; Heat being of an agile Nature, or the lighteſt of al 
Bodies, eaſily breaks looſe from them; and if they are humid, 
in its Paſſage, carries along with it Particles, or little Caſes d 
the Water ; which being lighter than Air, are buoyed up 
thereby, and ſwim in it; until by knocking againſt one anc- 

ther, or being thickened by the Cold, (as in the Note betore- 
cited,) they are reduced into Clouds and Drops. 

Having mentioned the manner how Vapours are raiſed, and 
there being more Room here than in the Note before-cites, 

4 ) 
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dl Clouds and Rains, to temperate the Cold (c) of 
he Northern frozen Air, to cool and mitigate the 


0 + Off : ? 4 __ Heats 
ve, ir all, for the Illuſtration of Nature's Proceſs, take notice of 
he MWhree Things obſervable to our Purpoſe, -in' Water over the 
ry Fire. I. That the Eyaporatiohs are proportional to the Heat 


ſcending out of the Water. A ſmall Heat throws off but few 

apours, ſtarce viſible: A greater Heat; and aſcending in 
greater Quantities, carries roſſer, larger, and more nu- 
merous Veſicule, which we call” a Steam: And if the Heat 


I freaks through the Water with ſuch a Fury, as to lacerate and 
to Wife up great Quantities or Bubbles of Water, too heavy for 
o- he Air to ny or buoy up, it cauſeth what we call Beyling. 
ad the Particles of Water thusmounted up by the Heat, are 

viſible Spharules of Water, if viewed with a Microſcope, as 
ut they ſwim about in a Ray of the Sun let into a datk Room, 


with warm Water underneath ; where ſome of the Vapours 
appear large, fome ſmaller Sphzrules, according (no doubt) 
tothe larger and leſſer Quantities of Heat blowing them up 
and cartying them off. 2. If theſe Vapours be intercepted in 
their Aſcent by any Context, eſpecially cold Body, as Glaſs: 
Marble, &c. they are thereby reduced into Drops, and Maſſes 
of Water, like thoſe of Rain, &c. 3. Theſe Vapours in their 
Aſcent from the Water, may be obſerved, in cold froſty 
Weather, either to riſe but a little above the Water, and there 
a 0 hang, or to glide on a little above its Surface: Or if the 


Weather be very cold, after a little Aſcent, they may be ſeen 
ere to fall back again into the Water; in their Aſcent and De- 
cent deſcribi g a Curve ſomewhat like that of an Arrow 


ul tom a Bow. But in a warmer Air, and ſtill, the Vapours 


they are out of Sight. But if the Air be warni and windy too, 
the Vapours are ſooner carried out of Sight, and make way 
for others. And accordingly I have often obſerved, that hot 
Liquors, if not ſet too thin 
flower in the greateſt Froſts, than in temperate Weather, e- 
ſpecially if windy, And it is manifeſt by good Experiments, 
that the Evaporations are leſs at thoſe Times than theſe ; 

lefs by far in the Winter than the warmer Months. ; 
() As our Northern Hlands are obſerved to be more tem- 
perate than our Continents, (of which we had a notable In- 
ſtance in the great Froſt in 170%, which . Ireland and Scotland, 
felt leſs of, than moſt Parts of Europe beſides ; of which ſce 
Boot IV. Chap, 12. Note (c.) ſo 2 Temperature is owing bY 
n be 


SALES. SAD SIS. 26s wid, mite. * 


aſcend more nimbly and Ne „mounting w aloft, till 
t 


\ 


and not frequently ſtirred, cool 


| | have not Time to enquire ; but I {ay that ſuch a Thing is) 


_ alſo: As ismaniteſt from the ſmoking of perennial Fountains 
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Heats (4) of the Torrid Zone, and to refreſh tie their 
Earth with fertile Showers ; yea, in ſome Meaſureto ¶ throu 
miniſter frefh Waters to the Fountains and Rivers, prodi 
Nay, ſo abundant is this great Bleſſing, which the 

molt Indulgent Creator hath afforded us by Mean; 2 
of this Diſtribution of the Waters I am ſpeaking of Moe. 
that there is more than a ſcanty, bare Proviſion, or which « 


IProvid: 
bent mai 
PeruVia 
erranea 

(c)" 
from R 
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mere Sufficiency .; even'a Plenty, a Surpluſage of 
this uſeful Creature of God, (the freſh Waters) af. 
fordedtotheWorld; and they ſo well ordered, as not 
to drown the Nations of the Earth, nor to ſtagnate, 
ftink, and poifon, or annoy them ; but to be gently 


carried through convenient Channels back again to Wp#re 
my | 1 their — : 
the warm Vapoursafforded chiefly by the Sea, which by the cry pi 
preceding Note mult neceflarily be warm, as they are Vapourz, Flein 
or Water inflated by Heat. | oh This ir 
The Cauſe of this Heat E take to be partly that of the Nhat « 
un, and partly Subterraneous. That it is not wholly that of rs on 
fonth; 


the Sun, is manifeſt from Vapours, being as, or more cop. 
oully raiſed when the Sun-Beams are weakeſt, as when ſtrong: f the 
cit, there being greater Rains and Winds at the one Time than umme 
the other. An that there is ſuch a Thing as Subterraneos N Nove 
Heat, (whether Central, or from the Meeting of Mineral Net Se 
Juices; or ſuck as is Congenial or Connatural to our Globe, eps 
down 
Vaters 
ſome ti: 
Spring 
an ir 
o be o 
as have 
But 
er 8 pi 
ſo inco 
can ha 
pours, 


5 evident not only from the Hot-Baths, many fiery Errupti- 
ons and Explokons, &c. but alſo from the ordinary Warmth 
of Cellars and Places under Ground, which are not barely 
eomparatively warm, but of ſufficient Heat to raiſe Vapours. 


in froſty Weather, and Water drawn out of Pumps and open 
Wells at ſuch a Time. Yea, even Animals themſelves are 
{enkble of it, as particularly Moles, who dig before a Thau, 
and againſt {ome other Alterations of the Weather; excited, 
no doubt, thereunto by the ſame warm Vapours arifing in 
the Earth, which animate them, as well as produce the ſuc⸗ 


seeding Changes of the Weather. A 

(4) Befides the Trade Minds, which ſerve to mitigate the ex- ome 
cefſive Heats in the Torrid Zone; the Clouds are a good Screen wy 
cet 


agauit the ſcorching Sun-Beams, eſpecially when the Sun 


paſleth 
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their grand Fountain (e) the Sea; and many of them 
through ſuch large Tracts of Land, and to ſuch 
„ prodigious Diſtances, that it is a great Wonder the 
paſſeth their Zenith; at which Time is their Wimer, or cooleſt 
Seaſon, by Reaſon they have then moſt Clouds and Rain. For 
which aa that which Varene takes Notice of, is a great 


Providence of God, viz; Pleraque loca Zone Torride vicinum ha- 
bent mare, ut India, Inſule Indice, Lingua Africe; Guinea, Braſilia; 


. Peruoia, Mexicana, Hiſpania: Pauca loca Zone Torride ſunt Medi- 
t rranea. Varenii Geogr. I. 2. c. 26. Prop. 10. ſect. 7. 
(e) That Springs have their Origin from the Sea, and not 
om Rains and Va urs, among many other ſtrong Reaſons; I 
onclude from the Perennity of divers 5 always 
ford the ſame Quantity of Water: Of this Sort there are 


many to be found every where. But I ſhaſl for an Inſtance; 
ingle out one in the Pariſh of Upminſter, where | live, as being 
ery proper for my Purpoſe, and one that I have had better 

in of mak ing Remarks upon above twenty Years: 
i | 


is in the greateſt Droughts is little; if at all diminiſhed; 


ic hat 1 could perceive by my Eye, although the Ponds all over 
of Nhe Country, and an adjoining rook have been dry for riany 
. lonths together; as particularly in the dry Summer Months 


f the Year 1505. And in the wetteſt Seaſons, ſuch as the 


Us 

2 dummer and other Months were; preceding the violent Storm 
„n November 1 503. (Vid; Pbiloſ. Tranſ. No. 289.) I ſay, in ſuch 
et Seaſons I have not obſerved any Increment of its Stream; 
e. Nrepting only for violent Rains falling therein, or running 
5) {own from the higher Land into it; which diſcoloureth the 


Vaters oftentimes, and makes an increaſe of only a Day's, or 
ſometimes but a few Hours Continuance, But now, tif this 
Spring had its Origin from Rain and Vapours, there would 
e an ancreaſe and decreaſe of the one, as there ſhould happen 
o be of the other: As actually it is in ſuch temporary Springs 
is have undoubtedly their Source from Rain and Vapours. 
But beſides this, another confiderable Thing in this Upmin-. 
er Spring (and Thouſands of others) is, that it breaks out of 
ſo inconfiderable an Hillock, or Eminence of Ground, that 
can have no more Influence in the Condenſation of the Va- 
pours, or topping the Clouds, (which the Maintainers of this 
y potheſis ſuppoſe) than the lower Lands about it have. By 


x- {Wone Critical Obſervations I made with a very nice portable 
cn {Wberometer, Ifound that my Houſe ftands between 80 and 90 
un keet higher than the Low-Water Mark in the River of 
th: E. 2 ; Thames, 
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Thames, neareſt me ; and that-Part of the River being ſcarce 
thirty Miles from the Sea, I gueſs, (and am more confirmed 
from ſome later Experiments I made nearer the Sca) that we 
cahnot be much above 100 Feet above the Sea. The Spring 
I judge nearly level with, or but little higher than where 
my Houſe ſtands ; and the Bands from whence it imme; 
ately iflues, 1 = about 15 or 20 Feet higher than the 
Spring; and the Lands above that, of no very remarkable 
Height, And indeed, by actual Meaſure, one of the high- 
eſt Hills I have met with in Eſex, is but 363 Feet high; 
Vid. Phil, Tranſ, No. 313: Pp. 16.) and I gueſs by ſome yery 
late Experiments I made, neither that, nor any other Land 
in Egex, to be above 400 Feet above the Sea. Now what 
is ſo inconſiderable a Riſe of Land to a perennial Condenſa. 
tion of Vapours, fit to maintain even ſo inconſiderable / 
Fountain, as whatThavementioned is? Or indeed the High. 
tands of the whole large County of Eſex, to the maintaining 
of all its Fountains and Rivulets ? _ 

But 1 ſhall no farther proſecute this Argument, but refer 
the late learned, curious and induftrious Dr. Plot's Tentann 
Phil. de Orig. Font. in which he hathfully diſeuſſed this Matter. 

As to the Manner how the Waters are raiſed up into the 
Mountains and higher Lands, an eaſy and natural Repreſent: 
tion may be made of it, by putting a little Heap of Sand, 
Aſhes, or a little Loaf of Bread, &c. in a Baſon of Water; 
where the Sand will repreſent the dry Land, or an Iſland, and 
the Baſon of Water the Sea about it. And as the Waterinthe 
Baſoh riſeth to, or near the Top ofthe Heap init, ſo doth the 
Waters of the Sea, Lakes, &c. riſe in the Hills. Which Caſe 
I take to be the ſame with the Afcent of Liquids in Capillary 
Tubes, or between contiguous Planes, or in a Tube filled wit 
Aſhes : Of which the induſtrious and compleat Artificer it 
Air-Pumps, Mr. Hawksbee, hath given us ſome; not contemp- 
tible Experiments, in his Phyſ. Mech, Exp, p. 139. 

Among the many Cauſes aſſigned for this Aſcent of Liquors, 
there are two that bid the faireſt for it, viz. the Preſſure f tt 
Atmoſphere, and the Newtonian Attraction. That it is not the 

former, =ppears from the Experiments ſucceeding, as well, a 
better in Vacuo, than in the open Air, the Aſcent being f. 
ther ſwifter in Vacno. This then being net the Cauſe, ! 

ſhall ſuppoſe the other is; but for the Proof thereof, [hal 
refer to ſome of our late Engiih Authors, eſpecially ſome 
very late Experiments made before our moſt famous N. &. 
which will be ſo well improved by ſome of that i1luſtrious 
Body, as to go near to put the Matter out of doubt. 


Yes 


— 


cidita 


Fru, 


cur. V. Earth and Waters, 33 


| Fountains ſhould be high enough () or the Seas 


low enough, ever to afford ſo ong a Conveyance. 
Witneſs the Danube (g) and Molga of Europe, 
wh Nile (Y) and the Niger (i) of Africk, the 
Ganges (æx) and Nen of Aſia, and the A- 
mazons River (I) and Rio de la Plata of Ame. 
rica, and many others which might be named; 


ſome of which are ſaid to run above 5900 Miles, 


and ſome no leſs than 6000, from their Feuntains 
to the Sea. And indeed ſuch prodigious Convey- 
ances of the Waters make it manifeſt, that no acci- 
dental Currents and Alterations of the Waters 
themſelves, no Art or Power of Man, nothing leſs 
than the Fiat of the Almighty, could ever have 
made, or found, ſo long and commodious Declivi- 
ties, and Channels for the . of the Waters. 


(F) See Book III. Chap. 4 : 

(g) The Danube in 4 72 Account, performs a Courſe of above 
Un Mites, (i. e. in a ſtrait Line) from its Riſe to its Fall, Bo- 

un's Geogr. Dict. 

() Trattus fc, Longitudo FNili] eft milliarium circiter 630 Germ. 
five ſtal. 2 2520, pro "_ or” licet - abt propter curvaturas. Varen, 
Geogr. I. 1. c. 16. 

(i) Varene reckons os Courſe ot the Niger, at a middle 
Computation, 600 German Miles, that is 2400 Italian. 

(k) That of the Ganges he computes at 300 German Miles. 
But if we add the Curvatures to theſe Rivers, their Channels 
are of a prodigious Length. 

(!) Oritur, flumen (quod plerumque Amatouum, Cc.) band proc til 
Quito in mont i bus Cum per leucas Hiſpanicas 13 356. ſurſum ab oc. 
cidente in orientem continudrit, aſtio 84 leucas lato in Oceamem præ 
cipitatur, Chr. D D' Acugna Relatio de flumine Amaz in Act. 
os Aug. 1055. 
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CHAP, N 


The great Variety and Quantity of all Things 
upon, and in the Terraqueons.Globe, provig- 


ed for the Uſes of the World, 


upon the Land; ſo many Fiſhes, Sea-Plants, and 
other Creatures in the Waters; ſo many Minerals, 
Metals, and Foſſils in the Subterraneous Regions; 
ſo many Species of theſe Genera, ſo many Indi- 
©idnals of thoſe Species, that there is nothing 
wanting to the Uſe of Man, or any other Creature 


(a) Non dat Deus beneficia? Unde ergs iſta que poſſides? Ude 
hec innumerabilia, oculos, aures & animum multentia? Unde illa lux 
uriam quoque inſtruens copia * Neque enim neceſſitatibus tantummodd 
noſtris proviſum eſt: uſque. in delicias amamur, Tot arbuſta, non uno 
modo frugifera, tot herbs ſalutares, tot varietates ciborum, per totum 
annum digeſtæ, ut inerti quoque fortuita terre alimenta praberert, 
Fam animalia oninis generis, alia in ſicco, &c. ut ommnis rerum 


vaturæ pars tributum aliqued nobis conferret. Senec. de Bepcf, 1. 4. 


. 


Hic, ubi habitamus non intermittit ſuo tempore Cœ lum witeſcere, ar- 
Cores fronde ſcere tum multitudinem pecudum partim ad veſcendum, 


"HE laſt Remark T ſhall make about the 
Terraqueous Globe in general is, the great 

> Variety of Kinds, or Tribes, as well as 
prodigious Number of Individuals of each various 
Tribe, there is of all Creatures (a). There are fo 
many Beaſts, ſo many Birds, ſo many Inſects, ſo 
many Reptiles, ſo many Trees, ſo many Plants 


of 
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l. Tar. VI. in the Terragucnus Globe. 5 f 
fthis lower World. If every Age doth change its 
ood, its way of Cloathing, its way of Building; 


every Age (5) hath its Variety of Diſcaſes; nay, 
Man, or any other Animal, was minded to change 


vl | eſe Things every Day, ſtilllthe Creation would 


ot be exhauſted, ſtill nothing, would be wanting 
vr Food, nothing for Phyſick, nothing for Build: 
; and Habitation, nothing, for: Cleanlineſs ang 
kefrcſhmene, yea, even for Recreation and Plear 
re. But the Munificence of the Creator is ſuch, 
at there is abundantly. enough to. ſupply. the 


Is 

o Nants, the Conyeniencies, yea, almoſt the Ex- 
0 avagancies of all the, Creatur . in all Places, all 
s ges, and upon all Occaſions, oe bo 
And this may ſerve to anſwer an Objection againſt 


e Excellency, of, and Wiſdom fhewed in, the 
reation ; namely, What need of ſo many Creatu- 
s (e) e Particularly of ſo many Inſects, ſo many 
d „ 1: i Ra 2c 3 R Plants, 
(b) Sant & gentium different non mediocres gu contemplatio 
ert rurſus nos ad ipſorum animalium naturat, ingauitaſgus ive 
rtiores morhorum omnium medicinas, Enim verd rerum omniun a- 
, nullum animal ad hac tantum at paſceretur, aut alta ſatiaret 
ci coluit : arteſque ſalutares iis inſeruerit. Plin, Nat. Hiſt. I. 
75. 13. : | „ 
() This was no very eaſy Queſtion to be anſwered by ſuch 
8 held, That 44 Things were made for Man; as moſt of the 
ucients did ; as Ariſtotle, Seneca, Cicero and Pliny, (to name 
nly ſome of the Chief.) And Cicero cites it as the celebrated 
bryſippus's Opinion, Præclarè enim Chryſippus, Cetera nata eſſe Ho- 
vinm Causd, & Deorum, De fin, bon. & mal. 1,-3. And in his 
be Nat, Deor. J. 2. fin, he ſeriouſly proves the World it ſelf to 
ave been made for the Gods aul Man, and all Things in 
he World to have been made and contrived for the Benefit 
Man, (parata & inventa-ad frutum Homuinum, are his Words.) 
50 Pliny in his Preface to his th Book ſaith, Nature made 
I Things for Man; but then he makes a Doubt, Whether 
ie ſhewed her ſelf a more indulgent Parent, ox cruel Step- 
z 5 Mother, 


2 


Notes) to Muſeum Wormian, I, 3. c. 23. 
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36 Vieh of Things Bob lf C: 
Plants, and ſo many other Things? And eſpecially far 


of ſome of them, that are ſo far frotn being uſeful urg 
that they are very noxious ; ſome by their Ferity gre 


We 


nd others by their poiſonous Nature, Cc. 


ety, the greater At is feen; that the fierce, pole ar: 
nous, and noxious Creatures ferve as Rods an /#- 


Scourges to chaſtiſe us (A), as Means to excite ar 255 
Wiſdom, Care, and Induſtry, with more to ty — 
ee enen 2 1 . Deus 
2 | e Aale Al W rebus 
Mother, as in Beok IV. Chap. 12. Note 2, But ſince the Work ſunt ; 
of God have been more diſcovered, and the Limits of h . B. 
Univerſe have Veen found to be of infinitely greater Exif Pow 
than the Ancients ſuppoſed them this narrow Opinion hath ed n 
been exploded. And the Anſwer will be found eaſy to thel mofi 
* cog Why fo many uſcleſs Creatures? In the Heavens othe 
Why fo many fix'd Stabe, and the greateſt Part of then des 
ſcarce viſible: ? Why ſuch 8 fler off Planets, as in h e. 
Saturn, &c, (Sec my, Aſtro-Theolge).) In the Earth and N r 
ters, Why ſo many Cteatures of no uſe to Man? Oil, 
(4) Nec minus clara exitii documenta ſunt etiam ex contenndi Ren 
anfahren. Ad. Varr author eft- d -cuniculis-ſuffoſſum in ad Hihi and. 
eſicum, & talpis in Theſſalid : d ranigeivitatem in Galià pulſn, I to b. 
Tecuſtis in Africd: ex Gyaro, Cycladum inſulg, incolas a muribus ſug 1 qui 
zos.; In ltalis Amyclas. a ſerpentibus delatas, Citra Cynamolgo I. _ 


thiopas-late deſerta regio eſt, a ſcorpionibus & ſolpugis gente ſublata: © 


4 ſcolopentris abathos Trerienſes, author e Theopbraftus, Plin. Nah Fn" 


Hiſt. 1. 8. c. 29. | | | og 
Jo theſe Inſtances may be added, the Plague they ſom I 
times ſuffer from a Kind of Mice (they call Leine, Lemm, Frick 
Lemmus, &c.) in Nerway, which eat up every green Thing 
They come in ſuch prodigious Numbers, that they fancy then him 
to fall from the Clouds; but Ol. Magnus, rather thinks the 
come from ſome. of the Iſlands. Hiſt. I. 8. c. 2. If the Reade 
hath a mind to ſee a large Account of them, with a Diſput 
about their Generation, a handſome Cut of them, with the 
Prayers, and an Exorciſm againſt them uſed in the Churcho 
Rome, I ſhall refer him, (it being too tedious to recite in thet 


ö Orare pati mur multa mala 4 creatura quam fecit Den. 8 iſ 1 Im 
»fFendimus Deum? De pena tug peccatum tuum gccuſa, non juice Ane 


Nam propter Superbiam inſtituit Peus creaturam iſtam nuninam 8 Wa 
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cuar. VI. in the Terraqueons Globe. 3 


for 


ed no leſs Wiſdom and Kind 

moſt of them ſo, as that ir ſhall 

other Creatures: to obviate or F 

fides the noble Antidotes afforded by Minerals, Vegetables, 
Sc. many, if not mgſt of our Eurapean venemous Animals 


carry their Cure, as well as Poiſon, in their own Bodies. The 


Oil,“ and I doubt not, the Body of Scorpions too, Is a certain 
Remedy againſt its Stroke. H Bee, Waſp, or Hornet, cruſhed 
and rubbed, and bound upon the Place, 1 have always found 
to be a certain Cure for the Sting of thoſe Creatures. And 
I queſtion not, but the Fleſh, eſpecially the Head, af Vipers, 
would be found a Remedy for their Bites. 
Our Viger-Catchers have a Remedy, in which they place ſo great Con- 
fidence, as to be no more afraid f the Bite [of a Viper,] than of a 
common Puncture, immediately curing themſelves by the Application of 
their Specifick, This though they keep a great Secret I bave, upon 
ſtrict Enquiry, found to be no other than Axungia Viperina, preſently 
rubbed into the Wound, This Remedy earned Doctor tried 
himſelf with good Succeſs, in a young Dog that was bitten 
in the Noſe. Vide Mead of Poyſons, p. 29. 1 
And as to the Means to eſcape the Miſchiefof ſuch noxious 
Animals, beſides what may be effected by the Care, Induſtry. 
and Sagacity of Man; ſome of them are ſo contrived and 
made, as to glye Warning or Time to Creatures in Danger 
from them. Thus, for Inſtance, the -Rart#le-Snake, the moſt 
_—_—_ of any Serpent, who darts its poiſonous Vapours to 
bme Diſtance,” and in all Probability was the Baſilik of the 
Ancients, ſaid to kill with its Eyes, this involuntarily gives 
Yarning by the Rattle in its Tail. So the Shark, the moſt ra- 
N e 1 gt pacious 


8 II. 


ſome for, Habitation , 
ols and Inſtrument, 


58 | 
for Food, ſome for Phyſſck (e *. 
ſome for Utenſils, ſome for 

of Work, and ſome for Recreation and. Pleaſure, ei- 
ther to Man, or to ſome of the: inferior Creatures 
themſelves ; even for which inferior Creatures, the 


Liberal Creator hath provided all 


als aricty of Things 


kings neceſlary, 
ot any waysconducing to their happy, comfortable 
hvin in this World, as well as for Man. 
And it is mafifeſt, that all the Creatures of God, 
Beaſts, Birds, Inſacts, Plants, and every other Cen, 
have, or may have, their feveral Uſes gk among 
F Ya tho); in one Place in 5 may 
1. le e Ule, _ i 


in Diet do o een Wiel Many hogs alſo 
there are which in ape Form may be pernicious to 
Man; but in another of great Uſe. There are many 
Plants 0. RY. aka Try. ae with 


v1 
— 


& 5. 


8 7 of the W is — 3 turn FEE on 
is Back, (and thereby gives an Opportunity of Eſcape) be- 
fore he can catch his . N A | 

2 Hec ſola Nature placuerat eſſe remedia parata wnloo, inverti 
Facy ac ſine impendio, ex quibus vivimus. Poſtea fraudes Gominum. 
S ingeniorum capture officinas nuenive iftas, in quibus ſua cuique 
bomini venalis promittitur vita, Statim compoſt ones & miſture i in- 
explicabiles decantantur. Arabia atque India in medio eftimantur, 
ulcerique par vo medicina a Rubro mari imputatier, cn remedia vera 
guotiaie Jauperrimus guifque cœnet. Plin, I. 24, . > 

Non fponte ſug ex tellure germuant Herz ſuæ contra quoſcurque 
morbos act m modæ ſunt ; ſed ec voluntate Opi 4, l pofiram WW 
tem product æ ſunt, Baſil. |. Aſcet. Tom, 2. 

Conſult here Bot X. Note (z) (aa) (6). 

(f) Among poi ſonous Vegetables, none more Famous of 
Old than Hemlock, accounted at this Day alſo very dangerous 


10 _ of which there are ſome diſmal Examples i in ours” 1 
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Cuxp. VI. in tbe Terraqueous Globe. 59 
ſada Plant unprepared poiſoneth, but prepared, 


e 


779 Wepfer, Kc. But yer this Plant is Food for Goats, and its 
Peeds to Buſterds ; and as Galen ſaith, wo Starlings alſo, Nel- 
ther is this, ſo pernicious a Plant, only Food, but alſo Phyfick. 


Kould not be cured with the moſt famed Remedies, cured 
Wiimſelf of it in a ſhort Time, by eating Zewleck, of which he 
Fat greedily. Vid, Phil, Tranſ. No. 231. And a Woman which 
vas cured of the Plague, but wanted Sleep, did with very good Effeck 
at Hemlock for ſome Time; til falling ili again of a Fever, and 
Javing left off the Uſe of this Remedy, be [Nic, Fontanus] endea- 
oured to procure her Reſt by repeated Doſes of Opium, evhich had ne 
Djeration, till the Help of Cicuta was again called in with deſired 
ucceſs, Mead of Poiſ. p. 144. E 1 
And not only Hemloch, but many other, if not moſt Plants 
ccounted poiſonous, may have their great Uſe in Medicine; 
Vf which take the Opinion of an able Judge, my ingenious 
nd learned Friend Dr, Tancred Robinſon, in a Letter I have 


my Promiſe, I here fend you' a few Obſervations concerning ſome 
lants, ſeldom uſed in Medicine, being eſtee med poiſonous, wbich if tru- 

correffed, or exactly doſed, may perhaps prove the moſe powerful and 
fetual Medicines yet knoeyn, Having then given an Account 
{ ſome of their Correctives, he gives theſe following Ex- 
mples, viz. 1. The Hellebores incorporated with a Sapo, or Alkaly- 
Its alone, are ſucceſsful Remedies in Epilepſies, Vertigo, Palſies, Le- 


ia Bram. 3. The Hyoſcyamug in Hemorrhagies, violent Heats and Per- 
bation of the Blood, and alſo in ad great Inflammations, Doſ, a Scruple 
24 Dram. 4. The Semen Stramoniæ is à very gaod Anodyne, uſeful in 
rilia's, Rheumatiſms, Hyſterick Caſes, in al the Qrgaſms of the Blood on: 
tirits andevberever there is an Indication for a Pavegorick, Doſ. a Scruple 
24 Dram, 5, Elaterium thus corrected, may be given from gr. x, to 
v. in Hydropical Caſes, without any ſenſible Evacuation or Diſturbance, 
v may the Soldane lia and Gratiola in greater Doſes, 6. Opium corrected 
i afore- mentioned, loſes its Narcotick Faculty, and may be given very 
Veh in great Doſes, and proves more than uſually prevalent in Convul- 
ite Caſes, Pluxes, Catarrhs, and all painful Paroxyſms, &c. 

6 It is of the moſt General Uſe of any Proviſion all over the Welt 
dies, eſpecially in the Lotter Parts, and is uſed to victual Ships, 


Dr. 


in one Form deſtroy, in another heal. The Caſe. 
i5 the very Bread of the Meſt-Indies (g), ads 


o {ome Animals. An Horſe troubled with the Fary, and 


his to the late great Mr, Ray, of Nov, 7, 1604, viz. According 


argies and Mania's, Dof, a Seruple to 5 a Dram. 2. The Radic, Aſari, 
icutæ, and the Napellus, in Agues and periodical Pains, Doſ. a. Sruple 
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60 Variety of Things, &. Book II 
and Scorpions, and many Minerals, as deſtructi 
as they are to Man, yet afford him ſome of hj 
beſt Medicine. 1, 2 
Or if there be many Things of little, immediat 
Uſe to Man, in this, or any other Age; yet to othe 
Creatures they may afford Food or Phylick, or be q 
ſome neceſſary Uſe. How many Trees and Plant, 
nay, even the very Carcaſes of Animals, yea, ti 
very Duſt of the Earth (4), and the mot reful, 
contemptible Things to be met with; I ſay, hoy 
many ſuch Things are either Food, or probabyſ 
Medicine to many Creatures, afford them Retrey, 
are Places of Habitation, or Matrixes for thei 
Generation, as ſhall be ſhewed in proper Place? 
The prodigious Swarms of Inſects in the Air, an 
in the Waters, (many of which may be perhaps 


enting 1 
es of P 
d be at. 
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Ve muſt 


preſent of no great Uſe to Man) yet are Food And 
Birds, Fiſhes, Reptiles, Inſects themſelves, uin this c 
other Creatures (i), for whoſe happy and com Mnto its 
fortable Subſiſtence, I have ſaid the Bountii 1. TI 
Creator hath liberally provided, as well as for tu II. 7 
Dr. Sloan's Nat. Hiſt, of Jamaica, Vol. x, Ch. 5. Sed. wc ablet 
) I have ſhewn in the Pbiloſ. Tranſ. that the Pedcuu/of And 1 
#idicus, Mortiſaga, Pulſatorius, or Death-Watch there deſcribed 1. 
feedeth upon Nuſt; but that this Duſt they eat, is poder * 
Bread, Fruits, or ſuch like Duſt, not powdered Earth; 20 peculiar 
manifeſt from their great Diligence and Curioſity in hunti 1. Tl 
among the Duſt. Sce more in Pbileſ. Tranſ. No. 291. or Creat 
(i) See Book IV. Chap, 11. | 
EE or Subſii 
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= e Globe in Particular, more | 
_ eſpecially the EAR TH. _ 


Avi x6 thus taken a General Proſpect of 
our Terraqueous Globe, I ſhall in this 

BOOK come to its Particulars. But here 
we have ſuch an immenſe Variety pre- 
Enting it (elf to our Senſes, and ſuch amazing Stro- 
es of Power and Wiſdom, that it is impoſſible not 
P be at a Stand, and very difficult to know where 
> begin, how to proceed, or where to end. But 
ve muſt however attempt. 

And for the more clear and round Prociding 
n this copious Subject, I ſhall diſtribute the Globe 
nto its own grand conſtituent Parts. 

I. The Earth and its Appurtenances. 

II. The Vaters and Theirs. ' | 

'The firſt of theſe only, is what at preſent I ſhall 

de able to take into this SURveEy. ; | 

And in Surveying the Earth, 1 intend, 

1. To conſider its conſtituent Parts, or Things 
peculiar to its ſelf. | 

2. The Inhabitants thereof, or the ſeveral Kinds 
Jof Creatures that have their Habitation, Growth, 
or Subſiſtence thereon. 

1. As to the Earth it ſelf, the moſt remarkable 
Things that preſent themſelves to our View, are, 

1. Its various Moulds and Soils, 

2. Its ſeveral Strata, or Beds. 


3. Its 
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and manifeſt Contrivance of the All-wie 
Creator, in making this Proviſion for the vario 
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CHAP. 

3+ Its very Subterraneous Paſſages, Grotto's an nd the 
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Cub. I. Of the Soils and Moulds in the Earth, lobe, 
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Vegetables (2), and divers other Uſes df the C He f 
tures. For, as ſome Trees, ſome Plants, ſome Grain 4 Fx 
dwindle and die in a diſagreeable Soil, but thrive I 
and flouriſh in others; ſo the All wiſe Creator hath : " i 
amply provided for every Kind a proper Bed. 10 0 8 
If ſome Delight in a warm, ſome in a cold Soil; e 


HE various Soils and Moulds are an admirahl 


ſome ina lax or ſandy, ſome a heavy or clayic Soil C eres 
fome in a Mixture of both, {ome in this, and that ele 


and 


(a) It is not to be doubted, that although Vegetables de. 
light in peculiar Soils, yet they owe not their Lite and Growth 
to the Earth it ſelf, but to ſome agreeable Juicesor Salts, &. 
reſiding in the Earth. Of this the great Mr. Boyle hath given 


(0) Tis 
br dere 


& Xe 
us ſomè good Experiments. He ordered his Gardener to dig ns * 
up, and dry in an Oven, ſome Earth fit for the Purpoſe, to RF" T 
weigh it, and to ſet therein ſome Sqwaſs Seeds, (a Kind of l. Nef 
dian Pompion.) The Seeds when ſown were watered with Wiſe rad r 


Rain or Spri g e only. But although a Plant was pro- Wi aονν 
X 


duced in one 2 of near 3 Pounds, and in anothe: Wi Cauſe. P 
of above 14 Pounds, yet the Earth when dried, and weighed 


again, was ſcarce diminiſhed at all in its Weight. f (c) N. 

Another Experiment he alledges is of Helmoms, who dried Flur 
200 Pounds of Earth, and therein planted a Willow weighins 5 Naſ 
Pounds, which he watered with Rain,ordiſtilted Water: And io Lit 
ſecure it from any other Earth getting in, he covered it wit ; 
a perforated Tin-Cover. After five Years, wei hing the Tree Aſp 
with all the Leaves it had born in that Time, be found it to Eoa 
weigh 169 Pounds 3 Ounces, but the Earth to be diminiſhed Div 


only about 2 Ounces in its Weight, Vide Beyle's Kept. Chyn; 
Part, a. pag. 114, | (6) Tix 


l Of che S. = 6 
and the other Mould, ſome in moiſt, ſome in dry 

laces (V); ſill we find Proviſion enough for all 
Hheſe Purpoſes: Every Country abounding with its 
proper Trees and Plants (c), and every Vegetable 


Globe, and abundantly anſwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ers were ordered to their peculiar Place, Cen. i. 1 1. 
Ind God ſaid, Let the Earth bring forth Erafs, 
Herb yielding Seed, and the Tree yielding 
Fruit after bis 2 nd. All which we actualty-tee 
. 22 | 4 
To this Convenience which the various Soilsthat 
Pat the Earth are of to the Vegetables, we may 
Nd their great Uſe and Benefit to divers Animals, 
many Kinds of Quadrupeds, Fowls, Inſects, and 
eptiles, who make in the Earth their Places of 
epoſe and Reſt, their Retreat in Winter, their 


W edt. At. A. 


(Y) Tes d Tomes Cure rds Citing, & ayer 1 TeptT ra 
Ir Jide, &. Tet pv yap o“ Enpes, 1 J Epic, 
e Neα,j , Ta d Tporiiavs, Y Is TeACKivg, Aa SA 
r épends, 7d d ü ee. Zuri yap Te mpiogopcs var 
vd, Lt fs acl), rat ioyupa, xu HAD , xet 
ron FS ay xa Lig dA Srapopt xatk Th D -Hdsv 
rab ra, 47 J T& Gporas (176 73 Juror, rat Th dete 
dy auT2yy T N Ts TEpaArNdy) Ths ,. Theophraſt. 
Cauſ. Plant. I. 2. c. 9. ie 


(c) Nec vero Terre ferre omnes omnia poſſunt, 
Fluminibus Salices, craſſiſque paludibus Alni 
Naſcuntur; ſteriles ſaxoſis montibus Orni 
Littora Myrtetis letiſſima : denique apertos 
Bacchus amat colles: Aquilonem & frigora Taxi. 
Aſpice & extremis domitum cultoribus orbem, 
Eoaſque domos Arabum, pictoſque Gelones : 3 
Diviſæ arboribus patriæ, &. Vir. Georg. I. 2. 775 


Security 


. ( „ ˙ - CO 


ouriſhing and gay, ſomewhere or other about the 
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Security from their Enemies, and their Neſts to te. 
poſe their Young ; ſome delighting in a lax and per. 
vious Mould, 2 them an eaſy Paſſage; ang 
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others delighting in a firmer and more ſolid Earth, g: ſo 
that will better fecure them againſt Injuries fron Is with 
without. | 5 pl IE ; are ou 
8 — — — — =; ultitu, 
CHAP. II. Of the various Strata, or Bed, = 1 


3 ane Minerals, Netals and Stones lie in Beds, and have 


Part 6, pag. 362. Compare alſo HakewiPs Apol. pag. 164. 
he gives from Pliny, Falopius, Caſalpinus, and others; we mi 


Hire: That the beſt Iron, and moſt in Quantity, that is found 


obſervable in the EARTH. 


AE various rata or Beds, although bit 
| [ little different from the laſt, yet will de. 
T ſerve a diſtin& Conſideration. = 

By the Htrata, or Beds, I mean thoſe Layei 
of Minerals (a), Metals (5), Earth, and Stone 
hog 2 11 ö "35 (c) [yin 


f the old 
al Princ: 
(e) As 
8. On 
outieres 2 
the Gro; 
Igure, as 
lagulating 
hym. Þ 
Such 1; 
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done ſo ever ſince Noab's Flood, if not ſrom the Creation; 
yet it is greatly ome eng they have Power of growny in 
Be 


their reſpective Beds: 'T hat as the Beds are robbed and emp wr ncar 
tied by 8 ſo after a while they Recruit again. Tue, cal 


ave, wl 
talactical. 
zung like 
They ſee 
xſtillati. 
here, ( 
baking t. 
the Ston 
Lave is o 
neruſtate 
8 holly m. 
at the Pl. 
cannot 1 
par, (as 
With it, n 
and have 
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faith, tha 


Vitriol, Mr. Boyle thinks, will grow by the EP of the Air 
So Alam doth the ſame, We are aſſured (he ſaith) by the exper: 
enced Agricola, That the Earth or Ore of Alum, being robbed of it 
Salt, vill in Tract of Time recover it, by. being. expoſed to the Aur 
Boyl. Suſpic. about ſome Hid. Qual. in the Air. p. 18. 

) As to the Growth of Metals, there is great Reaſon t 
ſuſpect that alſo, from what Mr. Boyle hath alledged in hi 
Obſervations about the Growth of Metals: And in his Scept, chu. 


And particularly as to the Growth of Iron, to the Initanc 
add, what is well known in the Foreſt of ea, in hun 


there, is in the old Cinders, which they melt over again, Tilt 
the Author of the -1dditions 0 Glouceſterſpire, in Cambaeri's bil 
of the laſt Edition, p. 245. attributes to the Remiſſneſs of tit 
former Melters, in not exhauſting the Ore: But in all Probi 
bility it is rather to be attributed to the new Impregnation 


. * 
# tf ©... 


nap. II. the Earth. 68 
cy lying under that upper Stratum, or 'Teguinent 
pf the Earth laſt ſpoken of, all of a prodigious Uſe 
> Mankind: Some being of great Uſe for Build- 
ng: ſome ſerving for Ornament; ſome furniſhing 
s with commodious Machines, and Tools to pre- 
Pare our Food, and for Veſlels and Utenſils, and for 
ultitudes of other Uſes ; ſome ſerving for Firing 
p dreſs our Food, and to guard us againſt the In- 
Its of Cold and Weather; ſome being of great 

. | | Uſe 


the old Ore, or Cinders, from the Air, or from ſome ſemi- 
al Principle, or plaſtick Quality in the Ore it ſelf, 
(c) As for the Growth of Sine, Mr. Boyle gives two Inſtan- 
es. One is that famous Place in France, called Les Caves 
outieres : Where the Water falling from the upper Parts of the Cave 
the Ground, doth prefently there condenſe into little Stones, of ſuch 
gure, as the Drops, falling either ſeverally, or upon ent another and 
Ang preſently into Stones, chance to exhibit, Nid. Scept: 
m. p. 360. 5 
Such ike Caves as theſe I have wy ſelf met with in Eng- 
nd ; particularly on the very Top of Bredon-Hili in Worceſter- 
hire near the Precipice, facing Perſcore, in or near the old For- 
reſs, called Bembsbury-Camp ; I ſaw ſome Years ago ſuch 2 
ave, which (if I miſ-remember not) was lined with thoſe 
alattical-Stones on the Top and Sides. On the Top they 
zung like Icicles great and ſmall, and many lay on the "a 
They ſeemed manifeſtly to be made by an Exſudation, or 
xſtillation of ſome n out of the rocky Earth 
here. On the Spot, I thought it might be from the Rains 
baking WE ik and carrying with it Impregnations from 
he Stone, the Hill being there all rocky. Hard by the 
Lave is one or more vaſt Stones, which (if 1 miſtake not) are 
ncruſtated with this Sparry, Stalactical Subſtance, if not 
wholly made of it. But it is ſo many Years ago ſince I was 
at the Place, and not being able to dad my Notes about it, 
I cannot ſay whether the whole Stone is (in all Probability) 
par, (as I think it is,) or whether I found it only caſed over 
with it, notwithſtanding I was very nice in examiningit then, 
and have now ſome of the Pragments by me, confifiing, a- 
nong other ſhining Parts, of ſome tranſparent angular ones. 
The other Inſtance of. Mr. Boyle, is from Linſchoten, who 
faith, that in the Eaſt- Indies, when they have cleared the Dia- 
| OM mond-= 


Ln 


is one grand Uſe of one of theſe Strata or Beds 


66 Of the Strata of Boox III. 
Uſe in Phyſick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying and 
colouring, and ten thouſand other Convenience, 
too many to be particularly ſpoken of: Only ther 
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that cannot eaſily be omitted, and that is, thoſe 
{ubterraneous Strata of Sand, Gravel, and laxe 
Farth that admit of, and facilitate the Pailage of 
the ſweet Waters (4), and may probably be the Co. 
landers whereby they are ſweetened, and then x 
the ſame Time alſo convey'd to all Parts of the 
Habitable World, not only through: the temperate 


and torrid Zones, but even the fartheſt Regions of ſt of 1; 
the frozen Poles, -_ ok oo: ended 
That theſe Strata are the principal Paſſages i Ae ſo, it 
the ſweet Fountain-Waters, is, I think, not to be ey are 
9 5 | 2 doubtec Meds, an 
mond-Mines of all the Diamonds, In a few Tears time ity , and 
in the ſame Place new Diamonds produced. Boyle Ibid, De Paſſa 
(4) It is not only agreeable to Reaſon, but I am told The T. 
Perſons converſant in digging of Wells throughout this County Pack 
of Eſſex, where I live, that the ſureſt Beds in which they find |S at the 
Water, are Gravel, and a coarſe, dark coloured Sand; which he Mate 
Beds ſeldom fail to yield Plenty of ſweet Water: But u er kunt 


Clay, they never find Water therein, if it be a ſtrong, {tit 
Clay; but if it be lax and ſandy, fometimes Springs are H; Or 
found init; yet ſo weak, that they will ſcarcely ſerve the Ui Haturaliſ 
ofthe ſmalleſt Family. And ſometimes they meet with thole 52 
Beds lying next, under a looſe, black Mould, (which, by 
their Deſcription, I judged to be a ſort of oazy, or to hae 
the Reſemblance of an ancient, ruſhy Ground,) and in that 
Caſe the Water is always naught, and ſtinks. And laſtly, A. 
nother ſort of Bed they find in Eſex, in the Clayie-Lands 
particularly that Part called the Rodings, which yields Plenty 
of ſweet Water, and that is a Bed of white Earth, as though 
made of Chalk and white Sand. This they find, after the 
have. dug through forty, or more Feet of Clay; and it is{0 
tender and moiſt, that it will not lie upon the Spade, but the) 
are forced to throw it into their Bucket with their Hands, 
n Ea, « 2 : . TR x : WI 
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doubted, conſidering that in them the Waters are 
ell known to paſs, and in them the Springs are 
ound by thoſe that feek for them: I ſay, the princi- 
al Paſſages, becauſe there are other ſubterraneous 
uts and Channels, Fiſſures and Paſſages, through 
vhich many Times the Waters make their Way. 
Now that which in a particular Manter doth 
em to me to manifeſt a ſpecial Providence of God 
the repoſiting theſe watery Beds is, that they, 
ould be diſperſed all the World over, into all 
Fountries, and almoſt all Tracts of Land: That 
cy ſhould ſo entirely, or for the moſt Part, con- 
of lax, incohering Earth, and be ſo ſeldom 
ended with other impervious Moulds, or if they 
e fo, it is commonly but accidentally ; and that 
ey are interpoſed between the other impervious 
eds, and ſo are as a Prop and Pillar to guard them 
t, and to prevent their ſinking in and ſhutting up 
e Paſſages oi te Water. 
The Time when thoſe Strata were laid, was doubt- 
s at the Creation, when God ſaid (Gen. i. g.) Let 
e Waters under the Heaven be gathered toge- 
ber unto one Place, and let the dry Land ap- 
ar; or elſe at the Deluge, if with ſome ſagacious 
laturaliſts, we ſuppoſe the Globe of Earth to have 
ch cons 5 been 
ith Bowls ; but when it comes up into the Air, it ſoon be- 
mes an hard white Stone. | | 
Thus much for the Variety of Beds wherein the Waters are 
nd. That it is in theſe Beds only or chiefly the Springs 
n, is farther manifeſt from the torcible Eruption of the 
aters ſometimes out of thoſe watery Beds, Of which ſce 
Pap, 4. Note (e). This Eruption ſhews, that the Waters come 
om {ume Eminence or other, lying at a Diſtance, and being 
ofely pent up within the «watery Stratum, by the Clayie Strata, 
1 aters with force IO when the Strata above are 
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been diſſolved by the Flood (e). At that Time 

Ll), (whateverit was) when the Terraqueous Globe, was 
0 in a Chaotick State, and the earthy Particles ſubſid. 

i ed, then thoſe ſeveral Beds were in all Probability 
[ repoſited in the Earth, in that commodious Order i 
5 whichthey now are found; and that, as is aſſerted 
18H according to the Laws (Hof Gravity. 


1 (e) Vid. Dr. Woodward's Eſſay, Part 2. Steno's Prodr, &:. © 
| (f) 14. ib. p. 28, and 74. But Dr. Leigh in his Nat. Hiſoy 
Lancaftire, ſpeaking of the Coal-Pits, denies the Strata to le 
according to the Laws of Gravitation, ſaying the Strata are; 
Bed of Marie, afterwards Free-Stone, next Iron. Stone, then Cul 
or Kennel-Mine, then ſome other Strata, and again Coal, &. 
But upon a ſtricter Enquiry into the Matter, finding Thad 
reaſon to ſuſpect that few, if any, actually had tried the Exper. 
ment, I was minded to bring the Thing to the Teſt of Exper. 
ment my ſelf; and N an e on April, 11, 111 
I cauſeddivers Places to be bored, laying the ſeveral _ 
8 
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reatot 
nds of 
rand J 
owels 
hings 


_ themſelves; which afterwards I weighed with all Strictneſ he Cor 
firſt in Air, then in Water, taking Care that noAir-Bubbles#: | 
might obſtruct the Are of the Experiment. The Refuſe, © er. 
was, that in my Yard, the Strata were gradually ſpecifically 71/C 77; 


| heavier and heavier, the lower and lower they went; and thi 
F upper which was Clay, was conſiderably ſpecifically ih 


than the lower Stratum ; which was firſt a looſe Sand, then (2) Ne 
Gravel. In which Stratum principally the Springs run tu cat in 
ſupply my Well.” 5 | | | Ho ordine 
But in my Fields, where three Places were bored (to . & 
great Depth) I found below the upper (ſuperficial Saum) . Bur 
deep Bed of Sand only, which was of different Colours af (+) Th. 
Conſiſtence, which I weighed as before, together with tiinhabitan 
Virgin-Mould ; but they were all of the fame, or nearly th odder, & 
fame ſpecifick Gravity, both out of the ſame Hole, and ouſieir Goc 
of different Holes, although the Sand was at laſt ſo gravel Mſbridr. Vo 
that it hinder'd our boring any deeper. | ne View 
Upon this, fearing leſt ſome Error might be in the form his Sea 
Experiments, I try d them over again; and that with tr Lake, : 
ſame Succeſs. 1 | The G 
After this I made ſome Experiments in ſome deep Chaliery ſubte 
Pits, with the Flints, Chalk, &c. above and below; but tuFirants of 
Succeſs was not ſo uniform as before. | 2. 317, 
Acquainting our juſtly Renowned R. S. with theſe Expet Ecle# -Exe 
ments, they ordered their Operator to experiment the def the mc 
5 heir Uſe 


of a Coal-Pit ; the Succeſs whereof may be ſeen in Phil 
Trarſ. No. 336. | CHAP 


or Ars 
OHA FE IE. 
the Subterraneous Caverns, and the Vulcan's. 


Shall take Notice of the ſubterrancous Caverns, 
E Grotto's and Vulcano's, becauſe they are made 
n Objection (a) againſt the preſent Contrivance and 
tructure of the Globe. But, if well confidered, 
ey will be found to be wiſe Contrivances of the 
reator, ſerving to great Uſes of the Globe, and 
nds of God's Government. Beſides many ſecret, 
rand Functions and Operations of Nature in the 
bowels of the Earth, that in all Probability theſe 
hings may miniſter unto, they are of great Uſe to 
e Countries where they are (5). To Inſtance in 
e very worſt of the Things named, 18. the 
ulcano's and ignivomous Mountains; although 
3 | | 3 they 


(a) Nemo dixerit terram pulchriorem eſſe qudd cavernoſa ſit, quod 
thiſcat in multis locis, quod diſrupta caveis & ſpatiis inanibus ; iiſque 
Ho ordine diſpoſitis, nula formg : nec que aliud contineant quam te- 
bras & ſordes; unde graves & peſtifere exhalationes, terre motus, 
fc. Burnet WL Bene, 7. ro Is 

(b) The Zirchnitzer Sea in Carniola, is of great Uſe to the © 
nhabitants of that Country, by affording them Fiſh, Fowls, 
odder, Seeds, Deer, Swine, andother Beaſts, Carriage for 
eir Goods, Ex. Vid. Phil, Tranſ. No. 1 91, Cc. or Lowth, 
bridz. Vol. 2. p. 306, c. where you have put together in 
ne View, what is diſperſed in divers of the Tranſat#ions, 
This Sea or Lake proceeds from ſome ſubterraneous Grotto, 

r Lake, as is made highly probable by Mr. Valvaſor, Ibid. 

The Grotto Podpetſchio may be another Inſtance, that the 
ery ſubterraneous Lakes may be of Uſe, even to the Inha- 
Irants of the Surface above: Of which ſee Locveh, uli ſup, 

. 317, Sturmins alſo may be conſulted here in his Philo, 
Eclect. Exercit, 1 1. de Terre mot, Particularly in Chap, 3. ſome 
it the moſt eminent Specus's are enumerated, and ſome of 
their Uſes, =P > (+) Crete: 
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they are ſome of the moſt terrible Shocks of the N quak 
Globe, and dreadful Scourges of the ſinful Inhab. N woul 
tants thereof, and may ſerve them as Emblems, and H now 1 
Prefages of Hell it ſelf; yet even theſe have the {+ gree, 
great Uſes too, being as Spiracles or Tunnels (c) to F aroun 
the Countries where they are, to vent the Fire ag Wore 
Vapours that would make diſmal Havock, and of. Terri 
tentimes actually do ſo, by dreadful Succeſſions and FF want 
Conyulfions of the Earth. Nay, if the Hypothels and v 
of a central Fire and Waters be true, theſe Out. break 
lets ſeem to be of greateſt Uſe to the Peace and FE tinual 
Quiet of the Terraqueous Globe, in venting the {WF then | 
ſubterraneous Heat and Vapours ; which, it pet of the 
up, would make dreadful and dangerous Commo- WF frequi 
tions of the Earth and Waters. Author, 

It may be then accounted as a ſpecial Fayour of 
the Divine Providence, as is obſerved by the Auth === 
before praiſed (C), That there are ſcarcely ay MW CHA 
Countries, that are much annoyed with Earti- HE 
ff quakes, that have not one of theſe fiery Vents 


And theſe (faith he) are conſtantly all in Flans Day 
whenever any Earthquake happens, they dilgo-WM. c.._. 
<« ging that Fire, which whilſt underneath, was th: |: 5 
Cauſe ot the Diſaſter, Indeed, (faith he,) ver. dP 
* it not for theſe Diverticula, whereby it tu WE. think 
ge gaineth an Fxit, twould rage in the Bowels af e T 
the Earth much more furioufly, and make great WW p.. 
de Havock than now it doth. So, that though. neith: 
* thoſe Coyntries, where there are ſuch Y/a/cais . any n 
fc are uſually more or leſs troubled with Earti- . 5 45 

| (c) Crebri ſpecus [remedium] pra bent. Præconceptum enim ſpite y to ar 
tum exhalant : quod in certis notatur opp:dis, que minus quatiuti, WK Art c 
crebris ad eluviem cuniculis cavata, Plin, Hiſt, Nat, I. 2, c. 32. of this ] 


; (4) Modward's Effay, Par, 3. Conſect. 13. 
3 N & quakez; 


Car. IV. The Mountains, &c. 71 
« quakes ; yet, were theſe Fulcano wanting, they 
© would be much more annoyed with them than 
© now they are; yea, inall Probability to that De- 
e oree, as to render the Earth, for a vaſt Space 
around them, perfectly uninhabitable. In one 
Word, (faith he) -ſo beneficial are theſe to the 
© Territories where they are, that there do not 
© want Inſtances of ſome which have been reſcucd, 
© and wholly delivered from Earthquakes by the 
breaking forth of a new Y/ulcanothere ; this con- 
* tinually diſcharging that Matter, which being till 
* then barricaded up, and impriſoned in the Bowels 
© of the Earth, was the Occaſion of very great and 
frequent Calamities", Thus far that ingenious 
Author. 5 BP 


SSS 
CHAP. IV. Of the Mountains and Valleys.” 


HE laſt Thing I ſhall take Notice of relating to 
the Earth, ſhall be the Hills and Valleys. 
Theſe the eloquent Theoriſt owns to © contain 
* ſomewhat auguſt and ſtately in the beholding of 
them, that inſpireth the Mind with great Thoughts 
* and Paſhons, that we naturally on ſuch Occafions 
think of God and his Greatneſs”. But then, at the 
lame Time he faith, © The Hills are the greateſt | 
Examples of Ruin and Confuſion; that they have 
* neither Form nor Beauty, nor Shape, nor Order, 
any more than the Clouds in the Air; that they 
* conſiſt not of any Proportion of Parts, referable 
to any Deſign, nor have the leaſt Footſteps of 
Art or Counſel”, - Conſequently one grand Part 
of this lower Creation, even the whole preſent FRE 
Bl IT ANY 


wh 
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of pur Terraqueous Globe, according to this inge. 
nious Author, is a Work of mere Chance, a Struc- 
ture in which the Creator did not concern himſelf, 
Part ofthis Charge I have already briefly anſ{wer- 
ed, and my Survey now leads me to ſhew, that th 
Mountains are ſo far from being a Blunder of Chance 
a Work without Deſign, that they are a noble, uſe 
ful, yea, a neceſſary Part of our Globe (a). 
And in the firſt Place, as to the Buſineſs of Or. 
nament, Beauty, and Pleaſure, I may appeal to al 
en's Senſes, whether the grateful Variety of Hill 
and Dales, be not more pleaſing than the Jargeſ 
continued Planes. Let thoſe who make it their Bu- 
ſineſs to viſit the Globe, to divert their Sight with 
the various Proſpects of the Earth; let theſe, I fay, 
judge whether the far diſtant Parts of the Earth 


would be ſo well worth viſiting, it the Earth was 


every where, of an even, level, globous Surface, u 


8 


(a) Though there are ſome that think Mountains to be a Deſorni) 
io the Earth, &c. yet cue conſidered, they cvill be found as mucb b 
conduce to the Beauty and Conveniency of the Univerſe, as any of li 
ether Parts, Nature ({aith Pliny) purpoſely framed them for may 
excelent Uſes ; parily to tame the Violence of greater Rivers, to forengti- 


en certain Foints within the Veins and Bowels of the Earth, to bra 
the Force of the Sea's Inundation, and for the Safety of the Earth's Ir. 
babitants, whether Beaſts er Men, That they make much for the Pn. 
_ zefton of Beaſts, the Pſalmiſt teſtifies, The higheſt Hills are a 
Refuge for the wild Goats, and the Rocks for Conies. Ti 
Kingly Prophet had likewiſe learnt the Safety of thoſe by his own Eip. 
 rience, when he alſo was fain to make a Mountain his Refuge from il 
Fury of bis Maſter Saul, lo profecuted him in the Wilderneſs, Tu 
indeed, ſuch Places as theſe keep their Neighbours poor, as being mo 
barren, but yet they preſerve them ſafe, as being moſt ſtrong ; evitneſs 
our Unconguered Wales and Scotland. Wherefore a good Autlat 
doth rightly caulibem Nature's Bulwarks, caſt up at God Almigh) 
Charges, the Scorns and Curbs of victorious Armies 3 <vhich made ti 
Barbarians in Curtius, ſo confident of their oqun Safety, &c. Biſhop 


fee World in the Moo, p. 114. 
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one large Plane of many 1000 Miles; and not ra- 
ther, as now it is, whether it be not far more plea- 
ſing to the Eye, to view from the Tops of the 
Mountains the ſubjacent Vales and Streams, and 
the far diſtant Hills ; and again from the Vales to 
behold the ſurrounding. Mountains. The elegant 
Strains and lofty Flights, both of the ancient and 
modern Poets on theſe Occaſions, are Teſtimonies 
of the Senſe of Mankind on this Configuration of 
the Earth. 3 ein eb bo 

But be the Caſe as it will as to Beauty, which is 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth far 
the moſt Commodious on ſeveral Accounts. 

1. As it is the moſt ſalubrious, of great Uſe to 
the Preſervation or Reſtoration of the Health of 
Man, Some Conſtitutions are indeed of ſo happy 
a Strength, and ſo confirmed an Health, as to be 
indifferent to almoſt any Place or Temperature of 
the Air: But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfort- 
ably in another Place. With ſome, the finer and 
more ſubtile Air of the Hills doth beſt agree, who 
are languiſhing and dying in the feculent and groſſer 
Air of great Towns, or even the warmer, and va- 
porous Air of the Valleys and Waters: But con- 
trarywiſe others languiſh on the Hills, and grow 
luſty and ſtrong in the warmer Air of the Valleys. 
dos that this Opportunity of ſhifting our Abode 
from the warmer and more vaporous Air of the Val- 
«Mt ies, to the colder and more ſubtile Air of the Hills, 
or from the Hills to the Vales, is an admirable Eaſe- 
ment, Refreſhment, and great Benefit to the vale- 
tudinarian, feeble Part of Mankind, affording thoſe 

an 
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an eaſy and comfortable Life, who would other. Ml diff 
wiſe live miſerably, languiſh and pine away. c ore, 
2. To this ſalutary Conformation of the Earth, N ry 
wemay add another great Convenience of the Hills I Kin 
and that is in affording commodious Places for Hz. ſp « ly 4 
bitation: © Serving (as an eminent Author (+) N as a 
wordeth it) © as Skreens to keep off the cold and N cina 
ee nipping Blaſts of the Northern and Eaſtery N and 
« Winds, and reflecting the benign and cheriſhing “ ing 
ce Sun-Beams, and ſo rendring our Habitations “ rian 
© both more comfortable and more chcarly i N of t 
cc Winter; and promoting the Growth of Herbs 4. 
gc and Fruit- Trees, and the Maturation of the Fruits Nlearne. 
* in mer E e c tain: 
3. Another Benefit of the Hills is, that they ſerve N“ Mai. 
for the Production of great Varieties of Herbs and WE and 
Trees (c). And as there was not a better Judge d For, 
thoſe Matters, ſo I cannot give a better Account o {WF the 
this Convenience, than in the Words of the laſt d- habi 
ted famous Author, the late moſt eminent and lcam- M or C 
ed Mr. Ray (d), (who hath fo fully diſcuſſed ths ¶ amo! 
Subject I am upon, that it is ſcarce poſſible to tread BF ſerve 
out of his Steps therein.) His Obſervation i; ſects 
* That the Mountains do eſpecially abound wit tains 
JJJJ%V%%%0b(ÿ m ĩ : K6-differn 8 Mow 
VV 
1 having reckoned up the Trees that deligh: long 
moſt in the Hills, and others in the Valleys, obſerveth, Au. Mou: 
Fe gk b vd Tov opay N Tay Tidioy, peice Aer u ay Eaſt; 
Aiw Th % Te iv Tois aediou Vie TA. xpsirro ds Til 
Adee, Toy Edxar R Ty naprov, Id dend. Theoph. Hi | 
Pl. I. 3. c. 4. Ararra M iy Toig krete Thiroig 422 iu yi (e) Ub, 
ver, hel wane νννενν - Td py yag oN Tos L (f) M. 
1 kei- Ta , To; % vc un xlus. 1b. J. . c. It 
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« different Species of Vegetables, : becauſe of the 
great Diverſity of Soils that are found there, eve- 
« ry Vertex or Eminence almoſt, affording new 
© Kinds. Now theſe Plants, (faith he,) ſerve part- 
« ly for the Food and Suſtenance of ſuch Animals 
« as are proper to the Mountains, partly for medi- 
« cinal Uſes; the chief Phyſick, Herbs and Roots; 
« and the beſt in their Kinds growing there: It be- 
“ing remarkable, that the greateſt and moſt luxu- 
© riant Species in moſt Genera of Plants are native 
F of the Mountain. hf to, 1955 
4. Another Convenience which my laſt named 
learned Friend obſerves (e) is, * That the Moun- 
© tains ſerve for the Harbour, Entertainment, and 
Maintenance of various Animals, Birds, Beaſts 
and Inſects, that breed, feed and frequent there. 
For, (ſaith he,) the higheſt Tops and Pikes of 
* the As themſelves are not deſtitute of their In- 
* habitants, the Le or Hteiu-buc h, the Rupicapraà 
or Chamois, among Quadrupeds; the Lagopus 
among Birds. And I my ſelf (faith he) have ob- 
ſerved beautiful Papilio s, and Store ofother In- 
ſeas upon the Tops of ſome of the Alpine Moun- 
© tains. Nay, the higheſt Ridges of many of theſe 
Mountains, ſerve Br the Maintenance of Cattle, 
* forthe Service of the Inhabitants of the Valleys. 
5. Another Thing he obſerves is, That thoſe 
long Ridges and Chains of lofty and topping 
* Mountains, which run through whole Continents 
* Eaſtand Weſt (), ſerve to ſtop the Evagation of 
8 5 | ehe 
(e) Ubi ſupra. 3 ES | o 
| (f) Many have taken Notice, that ſome of the greateſt E- 
Minences of the World run generally Eaſt and Weſt, of _ 


e 
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c the Vapours to the North and South in hot Coun- them 
S tries, condenſing them like Alembick-Heads into © iff 
Water, and ſo (according to his Opinion) by a ¶ lcaſta 
kind of external Diſtillation giving Original to WM come 
© Springs and Rivers; and likewiſe by amaſling, ogthe 
cooling and conſtipating of them, turn them into 
ung Pap: e aj; . them. 
Rain, by thoſe Means rendring the fervid Regi. ¶ inſiſt. 
cc ons of the torrid Zone habitable. 8 6 
Io theſe might be added ſome other Uſes and Fount: 
Conveniences (g); as that the Hills ſerve to the veyan 
Generation of Minerals and Mettals (+), and that in WW enter 
2 — them comm 
take the late ingeniogs and learned Dr. Nichols Account, phers. 
[ Confer, with a Theift, Part 2. p. 191.) To go no farther than n Va pol 
own Country, al our great Ridges of Hills in England run Eaft and P | 
Weſt; ſo do the Alps in Italy, and in ſome Meaſure the Pyrenees ; A oth 
Jo do the Mountains of the Moon in Africk, and fo do Mount Taurus by Wa 
and Caucaſus. This (he faith) it a wiſe Contrivance to prevent 


the Vapours, which would all run Northwards, and leave no Rains in 0 wh 
the Mediterranean Countries, | ſtill th 
(2) That the Generation of many of the Clouds is owing WW Beneft 
to the Hills, appears from the Obſervations of the ingeniow Ride 
and learned Dr. Job. Fam, Scheuchzer of Zurich, and Mr, Feat, Idge 
Frid. Creitlouus cited by him. They obſerved at Sun. riſi, Or Col. 
divers Clouds detatched by the Heat of the Sun, from ſome 9: But 
the Tops of the Alps, &c. upon all which their Obſeryations his C 
the Concluſion is, Mirati ſummam Creatoris ſapientiam, qui & it this Or 
quod paulo ante nulli nobis uſui eſſe videbatur, maximis rebus deſtind- pole, t 
verat, adeoque ex illo tempore dubitare cœpi, num Nubes eſſent future, þ ¶ ble ane 
iftiuſmodi Montes & Petra non darentur, Hypotheſs bac ſtante, eli 


ceſceret permagna utilitas, imd neceſſitas, quam Helviticæ Alpes on thoſe V 
nobis tantum accolis ſed & wicinis aliis regionibus preſtant, diſpenſau, charge 
ſuas gignunt Nubes, Ventos, Aquas, Scheuch. Iter, Alpin. 2. p. 20. WM j11-forr 
5) Let us take here Ol. Mag. Obſervation of his Northern 

Mountains ; Monies excel ſi ſunt, ſed pro majori parte ſteriles, & aridi; ture, C( 
in quibus fere nil aliud pro incolarum commoditate & conſervatione 905 to do ( 


witur, quam inexhauſta pretioſcrum Metallorum ubertas, qua ſatis qu. this Gt 
tenti fertileſque ſunt in omnibus vite neceſſariis, forſitan & ſuperff . 

aliunde ft libet conquirendis, unanimique robore, ac viribus, ubi vis cui which 
tra hæc nature dona intentata fuerit, defendendis, Acre enim genus li 8 
minum eſt, &c. Ol. Mag. Hiſt. I. 6. Pref, See alſo Sir Roe" 
Sitbald's Prodr, Nat. Hiſt. Scot. p. 47, (i) ee 


. +4. —— 
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| them principally are the moſt uſeful Foſſiles found; 
or if not found and generated only in them, yet at 
leaſt all theſe ſubterraneous Treaſures are moſt eaſily 
come at in them: Alſo their Uſe to ſeveral Nations 
of the Earth, in being Boundaries and Bullwarks to 
them. But there is only one Uſe more that I ſhall 
infiſt on, and that is. D 1051800 
6. And laſtly, That it is to the Hills that the 
Fountains owe their Riſe, and the Rivers their Con- 
veyance. As it is not proper, ſo neither ſhall I here 
enter into any Diſpute about the Origin of Springs, 
commonly aſſigned by curious and learned Philoſo- 
phers. But whether their Origin be from condenſed 
Vapours, as ſome think (i); or from Rains falling, 
as others; or whether they are derived froni the Sea 
by way of Attraction, Percolation, or Diſtillation; 
or whether all theſe Cauſes concur, or only ſome, 
ſtill the Hills are the grand Agetit in this prodigious 
Benefit to all the Earth: Thoſe vaſt Maſſes and 
Ridges of Earth ſerving as ſo many huge A/embicks 
or Cola in this Noble Work of Nature. 11 5 
But be the Modus, or the Method Nature takes in 
this Great Work as it will, it is ſufficient to my Pur- 
poſe, that the Hills are a grand Agent in this ſo No- 
ble and Neceſſary a Work: And conſequently, that 
thoſe vaſt Maſles, and lofty Piles, are not as they arc 
charged, ſuch rude and uſeleſs Excreſcences of our 
ill-formed Globe; but the admirable Tools of Na- 
ture, contrived and ordered by the Infinite Creator, 
to do one of its moſt uſeful Works, and to diſpenſc 
this Great Bleſſing to all Parts of the Earth; without 
which neither Animals could live, nor Vegetables 
ſcarcely 


[I 


(:) See Book I. Chap, 3. Note (6), EH H More 
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- ters; but inſtead of gliding along thoſe gentle De- 


not poſſible) without the higher Lands, the Water 


HAP 
be any 
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ſcarcely grow, nor perhaps Minerals, Metals, or Fo. 


files receive any Increaſe. For was the Surface of Is deve 
the Earth even and level, and the middle Parts of fſſpcrhaps 
itsMandsand Continents, not mountainous and high, Mae, t. 


Mount? 
y dow 
df theit 
ountr 
dity M 
And 
ring 
hree A 
herein. 
hole 
lounta 


(as now it is) it is moſt certain there could be ng 
Deſcent for the Rivers, no Conveyance for the Wa. 


clivities which the higher Lands now afford them 
quite down to the Sea, they would ſtagnate, and per- 
haps ſtink, and alſo drown large Tracts of Land. 
But indeed, without Hills, as there could be ng 
Rivers, ſo neither could there be any Fountains, or 
Springs about the Earth; becauſe, if we could ſup- 
poſe a Land could be well watered (which I think 


could findno Deſcent, no ai through any com- 
modious Out- lets, by Virtue of their own Gravity; 


and therefore could not break out into thoſe con- N 


modious Paſſages and Currents, which we cycry . The 
where almoſt find in, or near the Hills, and ſeldom, , 72.” 
or never, in large and ſpacious Planes; and when ve I e 
do find them in them, it is generally at great and {hs e, 
inconvenient Depths of the Earth; nay, thoſe very Nez 
{ubterraneous Waters, that are any where met with {MF Urbin, 
by digging in theſe Planes, are in all Probability ow- Ws. 
ing tothe Hills, either near or far diſtant: As among IRE 
other Inſtances may be made out, from the forcible Maſe, as 
Eruption of the ſubterrancous Waters in digging MW E 
Wells, in the Joer Auſtria, and the Territoric kr to er 
ot Modena, and Bologna in Italy, mentioned by my Mater, 
tore-named learned Friend Mr. Ray (I). Or if there Wed 
| { 

e be Wd ther; 

() Monſieur Blundel related to the Pariſian Academy, <vhat De. gs 


tice Me Inhabitants of the lower Auſtria, (which is encompayed with 


the 8 it Was 


be any ſuch Place found throughout the Earth, that 


xerhaps ſome ſmall Iſlands may; yet in this very 
Caſe, that wholeMalſs of Land is no other than as one 
Mountain deſcending, (though unperceivedly) gent- 


ther Lands do; as is manifeſt from the Deſcent 
f their Rivers, the Principal of which in moſt 
Countries: have generally their Riſe in the more 
And now conſidering what hath been ſaid con- 


hree Acts of the Divine Providence obſervable 
herein. One is, that all Countries throughout the 
hole World, ſhould enjoy this great Benefit of 
lountains, placed here and there, at due and pro- 
12 7 ah ena 1 per 


K 


e Mountains of Stiria) are wont to uſe to fill their Wells <vith Wa- 
Dey dig in the Earth to the Depth of 25 and 20 Feet, tin they 
me to an Argilla [clammy Earth]-— which they bore through ſo 
ep, till the Waters break forcibly out; which Water it is probable comes 
pm the neighbouring Mountains in ſubterraneaus Channels, And Caf. 
nus obſerved, That in many Places of the Territory of Modena- and 
ologna in Italy, they make themſelves Melis by the like Artifice, &c. 
this Means the ſame Seig. Caſſini made 2 Fountain at the Caſtle 
Urbin, that caſt up the Water 5 Feet high above the Level 255 
und. Ray's Dif. x. Pag. 40% ubi plur ra. 
Upon 9 8 of ſome ſkilful Workmen, whoſe Buſineſs it 
to dig Wells, &c, whether they had ever met with the like 
ale, as theſe in this Note, they told me they had met with 
in Eſſex, where after they had dug to 50 Feet Depth, the 
an in the Well obſerved the clayie Bottom to ſwell and be- 
n to {end out Water, and ſtamping with his Foot to ſtop the 
ater, he made Way for ſo ſuddain and forcible a Flux of 
ater, that before he could get into his Bucket, he was above 
is Waſte in Water; which ſoon aſcended to 17 Feet hei ht, 
nd there ſtayed: And although they often, with great La- 


0 
1 


Vork, yet they could never do it, but were forced to leave it 
W F ETD "= "Fl 


js devoid of Mountains, and yet well watered, as 


y down from the Mid-land Parts to the Sea, as moſt | 


ring this laſt Uſe of the Hills, there are two or 


our endeavoured to empty the Well, in order to finiſh their 
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map. IV. and Valleys: 87 
egetables without, and to the Increment and Vi- 
our of the Treaſures within them. | 
Thus having . vindicated the preſent Form and 
abrick of the Earth, as diſtributed into Mountains 
nd Valleys, and thereby ſhewn in ſome Meaſure 
e Ule thereof, particularly. of the Mountains, 
Which are chiefly found Fault with: I have, Ihope, 
ade it in ſome Meaſure evident, that God was no 
Ile Spectator (n,) nor unconcerned in the en 
f the Terraqueous Globe, as the former bold 
barges againſt it do infer ; that he did not ſuffer 
grand a Work, as the Earth, to go-unfiniſh'd out 
his Almighty Hand; or leave it to be ordered by 
hance, by natural Gravity, by caſual Earthquakes, 
c. but that the noble Strokes, and plain Remains 
F Wiſdom and Power therein, do manifeſt it to be 
s Work. That particularly the Hills and Vales, 
ough toa peeviſh weary Traveller, they may ſeem 
wx incoms 


” 4 


e * 


jer than the Valleyss To kind Nature hath provided the 
cater Supplies of Mottture for them, ſuch at leaſt of them 
do not aſcend above the Clouds and Vapours. For, beſides 
e Fountains continually watering them, they have mote 
ews and Rains commonly than the Valleys, They are more 
quently covered with Fogs; and by retarding, ſtopping, 
compreſſing the Clouds, or by their greater Colds conden- 
1 they have larger Quantities of Rain fall upon them. 
$1 have found by actual Experience, in comparing my Ob- 
tvations with thoſe, of my late very curious and ingenious 
orreſpondent, Richard Townley, Eſq; of Laucaftire, and ſome 


I hers, to be met with before, Chap, 2. Note (a). From which 
ni ppears, that above double the 3 of Rain falleth in 
ſancaſbire, than doth at Upminſter, be Reaſon of which is, 
WMeauſe Lanca/tire hath more, and much higher Hills than 
te hath. See Book II. Chap, 5. Note (e). 3 


(m) Accuſandi ſane med ſententid hic ſunt Sophi ſtæ, qui cùm nondum 
venire, neque exponere opera Nature queant, eam tamen inertid atque 
itil cendemnant, &c, Galen. de UC, Part 1. I, 10. c. 9. 
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incommodious and troubleſome ; yet are a noble 

Work of the Great Creator, and wiſely appointeg 

by him for the Good of our ſublunary World. 

And ſo for all the other Parts of our Terraqueoy 

Globe, that are preſumed to be found Fault withhy 

ſome, as if careleſly order'd, and made without anj 

Deſign or End; particularly the Diſtribution of tl 

dry Land and Waters; the laying the ſeveral Strat, 
or Beds of Earth, Stone, and other Layers befor 
ſpoken of; the Creation of noxious Animals, an 
poiſonous Subſtances, the boiſterous Winds ; the 
Vulcano's, and many other Things which ſome ar 
angry with, and will pretend to amend: I have be. 
fore ſhewn, that an Infinitely Wiſe Providence, a 

Almighty Hand was concerned even in them; tha 
they all have their admirable Ends and Uſes, ant 
are highly inſtrumental and beneficial to the Be 
ing, or Well-being of this our Globe, or to tk 
Creatures reſiding thereon. _ 

So alfo for Human Bodies, it hath been an Anciet 
(70%, as well as Modern Complaint, that our Bodi 
are not as big as thoſe of other Animals; that m 
cannot run as {wift as Deer, fly like Birds, and tht 

5 1 | We 

(i) Vide quam iniqui ſint divinorum munerum eſti matores, tia 
gquidnm profeſſi ſapientiam, Queruntur quod non inagnitudine cum 
equemus Elephantes, velocitate Ceruos, levitate Aves, impetu Taum 
udd ſolidior ſit cutis Belluis, decentior Damis, denſior Urſis, mln 
Eibris ; quod ſagacitate nos narium Canes vincant, quod acie lumin 


Aquile, ſpatio ætatis Cervi, multa Animalia nandi facilitate, Etch 
gquedem ne coire quidem in idem Natura patiatur, ut velocitatem u. 
Poris & wires pares animalibus habeamus ; ex diverſis & diſideni 
bonis Hominem non eſſe compoſitum, injuriam vocant; & in negli gn 
noſtri Deos querinioniam jaciunt, quòd non bona valetudo, E vitii i 
expugnabilis data fit, quad non futuri ſcientia. Vix ſibi temperam quif 
eouſque impudentiæ provehantur, ut Naturam oderint, quod infra Vi 
ſumus, qued non in æquo iis ſtetimus. Seneca de Benef. lib. ! 


cap. 29. Ee (o) Aa 


Cn. 
we a 
cy o 
But t 
(% 
I tha 
Bu 
know 
mire 


Dulne 
noble 


ders, 


It i 


ant B 


onſcic 


ſudgn 
Om. 

OW N 
nora! 
amili; 
andle 
hat ve 
dur Sol 
ure w! 
is We 
mow t 


2 


M reder. 


luerunt 

daving r 
hich th 
ludes, J 
ot qui m. 
Magna ac 


() Na 
alen, d. 


3 CnAp. IV. | and Valleys, 83 
we are out- done by many Creatures in the Accura- 
cy of the Senſes, with more to the ſame Purpoſe, 
But theſe Objections are well anſwered by Seneca 
(o), and will receive a fuller Solution from what 
I ſhall obſerve of Animal Bodies hereafter 
But indeed, after all, it is only for want of out 
knowing theſe Things better, that we do not ad- 
mire () them enough; it is our own Ignorance, 
Dulneſs or Prejudice, that makes us charge thoſe 
noble Works of the Almighty, as Defects or Blun- 
aers, as ill-contriv'd, or ill-made, 
It is therefore fitter for ſuch finite, weak, igno- 
ant Beings as we, to be humble and meck, and 
onſcious of our Ignorance, and jealous of our own 
ſudgment, when it thus confronteth Infinite Wiſ- 
lom. Let us remember how few Things we know, 
ow many we err about, and how many we are 
gnorant of: And thoſe, many of them, the moſt 
amiliar, obvious Things: Things that we ſee and 
andle at Pleaſure; yea, our own very Bodies, and 
hat very Part of us whereby we underſtand at all, 
bur Soul. And ſhould we therefore pretend to cen- 
ure what God doth! Should we pretend to amend 
is Work! Or to adviſe Infinite Wiſdom ! Or to 
now the Ends and Purpoſes of his Infinite Will, 7 
1 7 i 


hor 
in; 8 3 2 : 

al () Quanto ſatiùs eſt ad contemplationem tot tantorumgae beneficio- 
mem reverti, & agere gratias, quod nos in hoc puleherrimo demiicilis 
tag lerunt (Dii) ſecundos ſortiri, quod terrenis præfecerunt. Then 
eving reckoned up many of the Privileges and Benefits, 
rü hich the Gods, he ſaith, have conferred upon us, he con- 
cent udes, Ita eft : cariſſimos nos habuerunt Dii Immortales, habentque, 
u ai maximus tribui howos potuit, ab ipſis proxi mos collocaverunt, 
11 GL accepi mus, majora non cepimus, Senec. Ibid, | : 
1 De (p) Naturam maxime admiraveris, ſs omnia ejus opera perluftrdris, N 
ib. alen, de Uſ, Part. 1, 1 1. concluſ- | 

2500 | | G 2 0% Rom, 


, #s to Cleanlineſs in our Bodies ; Spiders in our Houſes ; and the Moth 


4 The Concluſion. Book III 


if wewereof his Council! No, let ũs bear in Min 


that theſe Objections are the Products, not of Rea- 
ſon, but of Peeviſhneſs. They have been incom- 
moded by Storms and 'Tempeſts ; they have been 
terrify'd with the burning Mountains, and Earth: 


quakes; they have been annoy'd by the noxious A. 
nimals, and fatigu'd by the Hills; and therefore are 
angry, and will pretend to amend theſe Works of 


the Almighty. But in the Words of St. Paul (0) 
we may ſay, Nay, but O Man, who art thou that 
replieſt againſt, God ? Shall the Thing formed 
ſay to him that formed it, Why haſt thou mad: 
me thus? Hath not the Potter power over the 
Clay, of the ſame Lump, to make one Veſſel t 
honour, amd another to diſhonour ? If the Al. 
mighty Lord of the World, had for his own Ples. 
ſure, made this our World more inconvenient for 
Man, it would better become us to fit ſtill, and be 
quict ; to lament our own great Infirmities and 
Failings, which deſerve a worſe Place, a more in 


commodious Habitation, than we meet with inthi 


elegant, this well-contriv'd, well-form'd World; 
in which we find every Thing neceſſary for tit 
Suſtentation, Uſe and Pleaſure, both of Man, and 
every other Creature here below; as well as ſome 
Whips, ſome Rods to ſcourge us for our Sins (r) 

88 But 


() Rom. ix. 20, 21. 

(% Neither are they [noxious Creatures] of leſs Uſe to anti 
cur Minds, by teaching us Cave and Diligence, and more Mit. Ari) 
much the more, the <vorſs the Things are we ſee, and ſpould aui 
Weezels, Kites, ad other miſchievous Animals, enduce us i! # 
Watchfulneſs : Thiſtles and Moles to good Husbandry - Lice obe 


WW 


in our Clothes, The Deformity and Filthineſs of Swine, make them 
Ae Beauty-Spot of tbe Animal- Creation, and the Emblens of al 1 
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But yet ſo admirable well-temper d is our State, 


ſuch an Accord, ſuch an Harmony is there through-. 


out the Creation, that if we will but purſue the 
Ways of Piety and Virtue, which God hath appoint- 


ed; if we will form our Lives according tò the Crea- 


Etor's Laws, we may eſcape the Evils of this our frail 
State, and find ſufficient Means to make us happy 
whilſt we are in the Body. The natural Force and 
Tendency of our Virtue, will prevent many of the 


Almighty Benefactor, will be a Guard againſt o- 
thers; and then nothing is wanting to make us hap- 
Ipy, as long as we are in this World, there being a- 
bundantly enough to entertain the Minds of the 
moſt contemplative; Glories enough to pleaſe the 
ye of the moſt curious and inquiſitive; Harmonies 
and Conſorts of Nature's own, as well as Man's 
making, ſufficient to delight the Ear of the moſt 


to gratify the Taſte and Appetite, even of the moſt 
luxurious; And fragrant Odours to pleaſe the niceſt 
and tendereſt Smell: And in a Word, enough to 
make us love and delight in this World, rather too 
much, than too little, conſidering how nearly we 
are ally'd to another World, as well as this. 


„e Truth is, Things are hurtful to us only by Accident z that is, 


decay, Corn is blaſted, and the Weezel breeds in Mault, ſooneſt toxvards 


which Nature and Art have provided againſt theſe Inconveniencet. 
Grew's Coſmol. c. 2. Sect. 49, 50. 
(s) Non ęſt gemendus, nec gravi urgendus nece A 
Virtute quiſquis abſtulit fatis iter, | . 
Senec. Hercul, Oet. Act. 5. Car, 1833. 
Nunquam Stygias fertur ad umbras | 
Inclyta virtus, Id. Ibid. Car, 1982. | 0 
| G3 BOOK 
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not of Neceſſity, but through our on Negligence or Miſtake, Houſes 


— 


Harms (5), and the watchful Providence of our 


harmonious and muſical; All Sorts of pleaſantGuſto's 


the South, Be it ſo, it is then our own Fault, if «ve uſo not the Means | 


*—= 


1 the laſt BOOK, having ſurvey'd the Earth 


of Creatures (4), that have their Habitation, 
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 ACRENED. CREED 
BOOK IV. 


Of ANIMALS in General. 


Species 
[Een 
Cn 
HE 


it ſelf in Particular, I ſhall next take a View 
of the Inhabitants thereof; or the ſeveral Kinds 


Growth, or Subſiſtence thereon. 


all 
T heſe Creatures are either Senſi tive, or Inſenk! Prein 1 
tive Creatures. ae 
In ſpeaking of thoſe endow d with Senſe, I ſhall er wit 
conſider ; nd thei 
I. Some Things common to them all, Tribe o 
II. Things peculiar to their Tribes. 8 
I. The Things in common, which I intend to Ntions of 
take Notice of, are theſe Ten: r 
1, The Five Senſes, and their Organs. Boxtor 
2. The great Inſtrument of Vitality, Reſpira- N Clories 
The Motion, or Loco · motive _ of Nes! fo 
| Animals, ad Life 
3. The Balance of their Number „ about, x 
We) Principio cœlum, ac zerras „ campoſque liquentes, | | lands of 
Lucentemque globum Line, Titaniaque aſtra 
Spiritus intgs alit, totamque infuſa per artus 
Mens agitat molem, & magno ſe corpore miſcet, (a) Ex 
Inde bominum pecudumque 9 genus, vitæque wolantum, quis ſupera 
Et qua marmoreo fert monſtra ſub equore pontus, ordorantur, 
gneus eſt illis vigor, & cœleſtis origo naturæ ele; 
Seminibus. (b) Sub 


Viren. nei. I. 6. Carm. 124, Miftinguant 
"Ak hei 


HAP. I. Survey of Animals, 87 
6. Their Food. . | 

7. Their Cloathing. -' 
8. Their Houſes, Nefts or Habitations. 

9. Their Methods of Sz/f-Preſerogation. 
10. Their Generation and Conſervation of their 
Species by that Means. 
FFF 
Cu Ar. I. Of the Five Senſes in General. 


HE firſt Thing to be conſider d, in common to 
all the Senſitive Creatures, is, their Faculty of 
Weeing, Hearing, Smelling, Taſting, and Feeling ; 
and the Organs miniſtring to theſe five Senses, toge- 
ther with the exact Accommodation of thoſe Senſes, 
and their Organs, to the State and Make of every 
Tribe of Animals (a). The Conſideration of which 
Particulars alone, were there no other Demonſtra- 
tions of God, is abundantly ſufficient to evince the 
Infinite Wiſdom, Power and Goodneſs of the Great 
Creator. For, who can but ſtand amaz'd at the 
Glories of theſe Works! At the admirable Artifice 
ff them ! And at their noble Uſe and Performan- 
ces! For ſuppoſe an Animal, as ſuch, had Breath 
and Life, and could move it {elf hither and thither ; 
yet how could it know whither to go, what it was 
about, where to find its Food, how to avoid thou- 
lands of Dangers (5), without Sight! How. could 
„„ n, 
| (a) Ex ſenſibus ante cetera Homini Tactus, deinde Guſtatus: reli- 
qui, ſuperatur a multis, Aquile clarius cernunt: Vultures ſapacius 
ſordorantur, liquidius auchunt Talpæ obrutæ terra, tam denſo atque ſurdo 
vaturg ele mento. Plin. Nat. Hiſt. 1, 10. c. 69. | 
(0) Subjacent Oculi, pars corporis pretioſiſi ma, & qui lucis uſu vitam 
ll ſinguant à morte. Plin, e I. 11. c. 3). 
4 


(5) Famine 


3 


88 Senſes of Animals. Book IV. 
Man, particularly, view the Glories of the Heaven 
ſurvey the Beauties of the Fields, and enjoy th 
Pleaſure of beholding the noble Variety of diven. 
ing Objects; that do, above us in the Heavens, and 
here in this lower World, preſent themſelves to ou 


View every where; how enjoy this, I ſay, withou 


that admirable Senſe of Sight (c) How could alb 
the Animal, without Snell and Taſte, diſtinguiſh 
its Food, and diſcern between wholefome and uu. 
wholſome ; beſides the Pleaſures of delightful . 
dours, and reliſhing Guſto's ! How, without thit 
other Senſe of Hearing, could ſt diſcern many Dar 
gers that are at a Diſtance, underſtand the Mind u 
others, perceive the harmonious Sounds of Muſick 
and be delighted with the Melodies of the winged 
Choir, and all the reſt of the Harmonies the Cre 
tor hath provided for the Delight and Pleaſure « 
his Creatures! And laſtly, How could Man, or an 
other Creature diſtinguiſh Pleaſure from Pain 
Health from Sickneſs, and conſequently be able 
keep their Body ſound and entire, without tic 
Senſe of Feeling! Here, therefore, we have a Gb 
rious OEconomy in every Animal, that command 
eth Admiration, and deſerveth our Contemplation: 
As will better appear by coming to Particulars, an 
diſtinctly conſidering the Proviſion which the Crei 
tor hath made for each of theſe Senſes. 


— 


(c) Fæminæ aliquæ Megarenſes ſolis oculis diſcernere valelant inte 
Ova quæ ex Gallinã nigra, & que ex alb4 nata ſunt, is what is 
firmed (how truly I know not) by Grimald, de Lumin. & Cl 
Pr. 43. S609, 
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CHAP. II. Of the Eye. 
; Fa our clearer Proceeding in the Confideray 


IG 
— 


tion of this noble Part (a), and underſtands 
ing its OEconomy, I ſhall conſider : 
1. The Form of the Eye. 
2. Its Situation in the Body. 
3. Its Motions. 
4. Its Si ge. 
5. Its Number. | 
6, Its Parts. © 
| 7, The Guard and Security Nature hath pro- 
vided for this ſo uſeful a Part. | 
As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular De- 
ſign and Buſineſs to ſpeak of the Works of Gop; 
Ho divers of the aforeſaid Particulars have been 
touched upon by them. And therefore I ſhall take 
in as little as poſſible of what they have ſaid, and 
as near as I can, mention chiefly what they have 
ured. - ARG, - . 


(a) In Diſſectionibus anatomicis vis aliquid admirabilius, aut arti- 
cioſius forutturs Oculi humani, mes quldem judicio, occurrit: ut me- 
rito, per excellentiam, Creatoris appelletur Miraculum. Gul. Fabr. 
Hildan. Cent. 2. Obſerv. I, | EE 
So likewiſe that accurate Surveyor of the Eye, Dr. Briegs, 
ohofe Ophthalmography I have met with ſince my penning this 
Part of my Survey. His Character of this curious piece of 
God's Work is, Inter præcipuas corporis animati partes, que Magni 
Conditoris noſtri ſapientiam oſtendunt, nu#a ſane reperitur, que major? 
lompd elucet quam ipſe Oculus, aut que elegantiori forms concinnatur. 
Deum enim aliæ partes vel minori ſate#itio ſtipantur, vel in tantans 
denuſtatem haud aſſurgunt; Ocexi peculiarem honerem & de cus à ſu- 
reno Numine efflatum referunt, & nunquam non ſtupende ſue Poten- 
tie characteres repræſentant. Nulla ſave pars tam divino artificio & 
nine, &c, Cap, I. Sect. 1, (b) It 
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"0 »In 
1. For the Form of the Eye; which is for the 


| Tot 
moſt part Globous, or ſomewhat of ti ſpheroidy] \ the © 
Form, which is far the more commoau'"'s optical ſh... Eye 
Form, as being fitteſt to contain the Hurmovrs with- WW, adjui 
in, and to receive the Images of Objects tron with- WM, this 
out (5). Was it a Cube, or ofany multangular Form, We that 
ſome of its Parts would lie too far off (Cc), and ire it 
ſome too nigh thoſe lenticular Humours, which by WW And 
their Refractions cauſe Viſion. . But by Means of WM , 7 
the Form before-mentioned, the Humours of the Wy.,q ( 
Eye are commodiouſſy laid together,to perform their (ſþ ody, n 
Office of Refraction; and the Retina, and every dy its E 
other Part of that little darkned Cell, is neatly the m 
dapted regularly to receive the Images from with We Heac 
out, and to convey them accordingly to the com. I the m. 
mon Senſory in the Brain. 10 ty. In 
(5) It is a good Reaſon Friar Bacon aſſigns for the Sphari- Nnder'd 
City of the Eye : Nam ſi eſſet plane figure, ſpecies rei majoris ocul A about 
| won poſſet cadere perpendiculariter ſuper eum Cum eros Oculus vidi | 
magna corpora, ut ferè quartam coli uno aſpectu, manifeſtum eſt, qui ould be 
ron pote ſt eſſe plane figure, nec alicujus niſs ſpherice, quoniam ſuper art, and 
ſhæram parvam poſſunt cadere perpendiculares infinite, que a man Wi. ful Pa 
corpore veniunt, & tendunt in centrum Sphere : Et ſic magnum cou d. 
poteſt ab oculo pardo videri. For the Demonſtration of which he EE 
hath given usa Figure. Rog. Bacon, Perſpect. Diſtin#, 4, Ca).4, | 
Dr. Briggs ſaith, Pars antica, ( ſive Cornea, ) convexiov eſt piſic: Nat receive 


Fac enim ratione radii melius in pupillam detorquentur, & Oculi fund 
ex alterd parte in majorem (propter imagines rerum ibidem delineandi) 
expanditur, Ibid. SeQ. 2, 

() Suppoſe the Eye had the Retina, or back part, flat fo 
the Reception of the Images, as in Fig. x, ABA: it is man 
feſt, that if the Extremes of the Image AA were at a due fi- 
cal Diſtance, the middle B would be too nigh the Cryſtalline 
and conſequently appear confuſed and dim; but all Parts d 
the Retina lying at a due focal Diſtance from the Cryſtalline 
as at ACA, therefore the Image painted thereon is ſeen di 
ſtinct and clear. Thus in a dark Room, with a Lens at a Hole 
in the Window, (which Sturmius calls his Artificial Eye, it 
his Exercit. Acad, one of which he had made for his Pupils, tu 
run any where on Wheels,) In this Room, I ſay, ifthe Pape! 
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LHAP. II. Of the Bye. | at 
Jo this we may add the Aptitude of this Figure 
o the Motion of the Eye, for it is neceſſary for 


to adjuſt it ſelf to the Objects it would view; ſo 
by this Figure it is well prepared for ſuch Motions, 


Wired it ſelf as occaſion requires. 

And as the Figure, ſo no leſs commodious is, 
2. The Situation of the Eye, namely, in the 
Head (4), the moſt ere, eminent Part of the 
$ody, near the moſt ſenſible, vital Part, the Brain. 


3 its Eminence in the Body, it is prepar'd to take 


he Head, beſides its Proximity to the Brain, it is 
i the moſt convenient Place for Defence and Secu- 
ity. In the Hands, it might indeed (in Man) be 


nder d more eminent than the Head, and be turn- 


bert, and the Hands (f) render d a leſs active and 
Wetul Part, And the like may be ſaid to its Sight, 


—__ * — — 


at receives the 3 be too nigh, or too far off the Lens, 
e Image will be confuſed and dim; but in the Focus of the 
paſs, diſtinct, clear, and a pleaſant Sight. 


lin, Nat, Hiſt, I. 5. c. 8, Occidentem versaut quoſdam ſine cervice 
hs in humeris habentes, Ib. 1, J. c. 2, From theſe, and o- 
er ſuch like Fables, in this laſt cited Chapter of Pliny, no 
ubt our famous Romancer Sir F, Mandevile, had his Ro- 
antick Stories related in his Travels, | ; 
(e) See Book V. Chap, 2, Note (e). | 

ef) Galen deſerves to be here conſulted, who in his Book 
U Partium, from many Conſiderations of the Hand, ſuch 
what is here mentioned, as alſo its Structure, Site and 
le, largely proves and reflects upon the Wiſdom and Pro- 
bence of the Contriyer and Maker of that Part. 


he Eye to move this way, and that way, in order 


po that it can with great Facility and Dexterity. 


the more (2) Objects. And by its Situation in 


about here and there at pleaſure : But then it 
Fould be expoſed to many Injuries in that active 


(%) Blemmyis traduntur capita abeſſe, Ore & Oculis peftori affixis, 


(e) Thus + 


92 Of the Eye. Book IV, 
in any other Part of the Body, but where it i; 
But in the Head, both of Man, and other Animals, 
it is placed in a Part that ſeems to be contrived 
and made, chiefly for the Action of the principal 


Senſes. 


Another Thing obſervable in the Sight of the 
Eye, is the manner of its Situation in the Head, in 


the Fore- part, or Side-part thereof, according to the 
particular Occaſions of particular Animals. In Man, 


and ſome other Creatures, it is placed to look d. 
realy forward chiefly ; but withal it is ſo order'd, x 


to take in near the Hemiſphere before it. In Birds 
and ſome other Creatures, the Eyes are ſo ſeated, 
Aas to take in near a Whole Sphere, that they ma 
the better ſeek their Food, and eſcape Dangers. And 
in ſome Creatures they are ſeated, ſo as to ſce beſ 
ehind them (g), or on each Side, whereby theyar 
enabled to ſee their Enemy that purſues them thit 
Way, and ſo make their Eſcape. 

And for the Aſſiſtance of the Eyes, and ſome df 
the other Senſes in their Actions; the Head is ge- 
nerally made to turn here and there, and move is 
Occaſion requires. Which leads me to the, 

3. Thing to be remarked upon, the Morions dt 
the Eye it ſelf. And this is generally upward 
downwards, backwards, forwards, and every Wa 
(5), for the better, more eaſy, and diſtin& Recep 

tion of the viſual Rays. | But 


— 


(e) Thus in Hares and Conies, their Eyes are very protubt 
rant, and placed ſo much towards the Sides of their Head 
that their two Eyes take in nearly a whole Sphere: Where 
in Dogs, (that purſue them) the Eyes are ſet more forwatd 
tn the Head, to look that Way more than backward. 

(Þ) Sed Iubricos Oculos fecit [Natura] & mobile 5, ut O declinavet 
Squid noceret; & Aſpectum, quo vellent, facile cenverterent, Cice. 


de Nat. Deor. I. 2. c. 57. | (i) Th 
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HAP. II. | Of the Eye. 1; 93 
But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 
the Head (7), it is a very wonderful Proviſion ſhe 
bath made in the Caſe. Thus for a Remedy of 


are ſet out at a Diſtance () from the Head, to be cir- 
umvolved here and there; or, one this, the other 
hat Way, at Pleaſure. And in Creatures, whoſe 
Eyes are without Motion, as in divers Inſects; in 
tis Caſe, either they have more than two Eyes, or 
1 | their 


(i) The Eyes of Spiders, (in ſome four, in ſome fix, and in 
Home eight) are placed all in the forefront of their Head, (which'is 
Wound, and without any Neck,) all diaphanous and tranſparent, like æ 
Locket of Diamonds, &c, neither wonder why Providence ſbould be fo 
homalous in this Animal, more than in any other awe know of, For, 
. Since they wanting a Neck, cannot move their Head, it is requiſite 
Wat Defect ould be ſupplied by the multiplicity of Eyes, 2. Since they 
were to live by catching ſo nimble a Prey as a Fly is, they ought to ſee 
ber every Way, and to take ber per ſaltum, (as they do) without any 
Motion of the Head to. diſcover ber: Which Motion would have ſcared 
way ſo ti morous an Inſet, Power's Microſ. Obſerv. p. 11. 
| The Eyes of the Cameleon reſemble a Lens, or Convex-Glaſs, ſet in 
verſatile globular Socket, awkich ſbe turneth backward or any way, Wwith- 
t moving ber Head; and ordinarily the one a contrary, or quite dif- 
erent way from the other, Dr. Goddard in Phil. Tranſ. No. 1 37. 
But what is more extraordivary in this. Motion [of the Camelzon's 
Rye] is to ſee one of the Eyes move, <vhilſt the other remains immove- 
ble ; and the one to turn forward, at the ſame time that the cthey Jook- 
h behind; the one to look up to the Sky, <vben the other is fixed on the 
round, Aud theſe Motions to bs ſo extreme, that they ds carry the 
Pupilla under the Creſt which makes the Eye2-brow, and ſo far inte 


5 done juſt behind it, and direttly before, without turning the Head, 
hich is faſtened to the Shoulders, Mem. for a Nat. Hiſt, in Ana- 
om. Diſſect. at Pariſ. Diſſ. of Camel, pag. 22. 

(k) S2azls fend out their Eyes at a Diſtance, they being con- 
ained in their four Horns, like atramentous Spots fitted to the end 
if their Horns, or rather to the ends of thoſe black Fila ments or optick 
erves, which are ſbeathed in her Horns, as Dr. Power wordeth it. 
O /. 31. pag, 36. So the ingenious Dc. Lifer, Exercit, Anat. 


5 xþl, & Limao. | 
; | . Vid, 


his Inconvenience, in ſome Creatures their Eyes 


e Canthi, or Corners of the Eyes, that the Sight can diſcern whatevey. 
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94 Of the Eye. Book IV, 
their Eyes are nearly two protuberant Hemiſphere 
and each Hemiſphere often confiſting of a prodigi. 
ous Number of other little Segments of a Sphere (1) 
By which Means thoſe Creatures are fo far fon 
being deny'd any Benefit, of that noble and mol 
neceſſary Senſe of Sight, that they have probably 
more of it, than other Creatures, anſwerable to the 
 Rapidity of their Flight, and brisk Motion; and w 
their Inqueſts after Food, Habitation, or Repoſite- 
ries of Generation, or {uch other Neceſſity of the 
Z Wy 

4. Another admirable Proviſion in the Eye, is, it 
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Size; in ſome Animals large, in ſome little. f {Min its p 
would be endleſs here to enumerate Particulars ; {Wand Pa 
thoſe.of Quadrupeds, Birds, Inſects, and other ter None, ce 


reſtrial Animals. And as for Fiſhes, they will fil 
under another Part of my Survey. 


fenced 
Earth. 


I ſhall therefore only take Notice of its Size n F. A 
one Creature, the Mole (m). As the Habitation d Wot Ant 
| | ALS that i 

(0 Vid. I. 8. c. 3. Note (a), N upon a 1 
(mn) Severinus is of Ariſtotel's, Pliny's, and Alb, Magnus Opi. and Cryſt 
nion, that the Mole hath no Sight; G. Seger denies any Hu tramen 
mour to be therein, but thinks they may probably ſee, be to be re 
cauſe Nature made nothing in vain, But Borrichius ſaith, their s at 2 f 


Eyes have appendiculam nerveam in cerebrum euntem, cujus benefic Mer y {ler 
globuli ii | the little Eyes] extra pellem facile poterant exſeri, rim: Nintermec 
bique pro arbitrio— In tis oculorum globulis humor aqueus cb i the pair 
ſatis natabat ; cæterorum non niſi tenue veſtigium. Blaſ. Anat, the larg 
Anim. c. 35. | il imagir 
Et quoniam Natura boc vite genus ipſi deſtinavit, etiam perquan not quit 
exiguos Oculos dedit eo concilio, ut ii, pretioſiſſima corporis pars, i the Hair 
terre pulyere ne affligerentur, Ii inſuper pilis tecti, Soc, Humor their Ey 
iHis oculis inſunt, & tunica nigra, uvea, ſe prodit, Ad hos tranit: Galen 
alio neruus venit. Schneider in Blaſ. ibid. :I wours, 
Some time ſince I made divers accurate Diſſections of the N So accur 
Eyes of Moles, with the help of Microſcopes, having a doubt I (n) P. 
whether what we take to be Eyes, were ſuch or no. And was o 
wpot 


that uncouth Animal is wholly ſubterraneous, its 
Lodging, its Food, its Exerciſes, nay even all its 
paſtimes and Pleaſures, are in thoſe ſubterraneous 
Receſſes and Paſſages, which its own Induſtry hath 
made for it ſelf; fo it is an admirable Proviſion 
made in the Size of the Eye of that little Creature, 
to anſwer all its Occaſions, and at the ſame Time 
to 83 Inconveniences. For as a little Light 
will ſuffice an Animal living always under Ground, 
ſo the ſmalleſt Eye will abundantly ſupply that Oc- 
caſion. And as a large protuberant Eye, like that 
of other Animals, would much annoy this Creature 
in its principal Buſineſs, of digging for its Food 
Band Paſſage ; ſo it is endowgd with a very ſmall 
one, commodiouſly ſeated in the Head, and well 
Fenced and guarded againſt the Annoyances of the 
Earth. EE . 
F. Another Thing remarkable in this noble Part 
bot Animals, is, its Numbers; no leſs than two ( 
4 | | 5 in 
N upon a ſtrict Scrutiny I plainly could diſtinguiſh the Vitreous 
and Cryſtalline Humours, yea, the Ligamentum Ciliare, and the 
atramentaoeous Mucus. The Pupil I could manifeſtly diſcern 
to be round, and the Cornea copped, or conical: The Eye 
is at a great diſtance from the Brain, . the Optick Nerve 
very ſlender and long, Teer from the Eye through the 
intermediate Fleſh, and ſo paſſeth to the Brain, along with 
the pair of Nerves reaching to the Noſe, which are much 
the largeſt that are in all the Animal. Theſe Creatures 
[l imagine, have the Faculty of withdrawing their Eyes, it 
rot quite into the Head, (as Snails) yet mort or leſs within 
we Hair, as they have more or leſs 8 to uſe or guard 
their Eyes. _ ' 
Galen ſaith , Moles have Eyes, the Cryſtalline and Vitreous Hu- 
mours, encompaſſed with Tunicks. De U}. Part. I, x4. c. 6. 
> 90 accurate an Anatomiſt was he for his Time. | 
t (7) Phry tells us, of a Sort of Heron with but one Eye, but 


it was only by Hear-ſay. Inter Aves drdeolarum gener“, quos Leu- 
; | : cos 


96 Of the Eya Box IV. 
in any Inſtance, that I know of; and in ſome Ani- 
mals more, as I have already hinted (o). 

Now this is an admirable Proviſion; firſt, for the 
Convenience of taking in the larger Angle, or Space: 
And in the next Place, the Animal is by this Pro- 
viſion, in ſome Meaſure, prepared for the Misfor- 
tune of the Loſs of one of theſe noble, and necciſary 
Organs of its Body. 

But then beſides all this, there is another T hing 
conſiderable in this multiplicate Number ofthe Eye; 
and that is, that the Object ſeen is not multiplied 
as well as the Organ, and appears but one, though 
ſeen with two or more Eyes (p). A manifeſt * 

2 _— 


cos vocant, altero oculo carere tradunt, Nat, Hiſt. I. 11, c. 37, 80 
the King ef the Nigre that hath but one Eye, and that in 
his Forehead. 7. 6. c. 30. Which Fables I take Notice of 
more for the Reader's Diverſion, than any Truth in them, 
(e) Supra, Note (i). ; 

(?) The moſt celebrated Anatomiſts differ greatly about 
the Reaſon, why we ſee not double with two Eyes. This 
Galen, and others after him, 2 thought to be from a 
Coalition or Decuſſation of the Optick Nerves, behind the 
Os Sphenejdes, But whether they decuſſate, coaleſce, or only 
touch one another, they do not well agree. The Bartholns 
expreſly aflert, they are united, Non per ſimplicem centactun u 
amerſectionem in homine, ſed totalem ſubſtantie confuſionem. Anat, 
I. 3. c. 2. And whereas Veſalivs, and ſome others, had found 
ſome Inſtances of their being diſunited ; they ſay, Sed in pl. 
riſque ordinars confunditur interior ſubſtantia, ut accurata diſquiſitiat 
deprebendi. | 

"Bur our Learned Dr. Gibſor, (Anat. J. 3. c. 10.) ſaith, the) 
are united by the cloſeſt Conjunction, but not Confuſion of their Fibres, 
But others think the Reaſon is not from any Coaleſcence, 
Contact, or croſſing of the Optick Nerves, but frum a Sym 

athy between them. This Monſieur Cartes is of Opinion, 
Fhas the Fibriuæ, 5 the medullary Part of as 
Nerves, being ſpread in the Retina of each Eye, have cac 


of them correſponding Parts in the Brain; ſo that when an) 


of tholc Fibres are ſtruck by any Part of an Image, 4 
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& Cray. II. Of the He. 1 
of the infinite Skill of the Contriver of this ſo noble 
a Part, and of the exquiſite Art he employed in the 
Formation thereof. But the Deſign and Skill of the 
Infinite Workman, will beſt be ſet forth by, 
6. Surveying the Parts and Mechaniſm of this 
E admirable Organ the Eye. And here indeed we can- 
not but ſtand amazed, when we View its e 


correſponding Parts of the Brain are thereby affected, and 
the Soul thereby informed, &c. But ſee more hereafter 
under Note (oo), from Cartes himſelf, : 
| Somewhat like this is the Notion of our judicious Dr. 
Briggs, who thinks the Optick Nerves of each Eye conſiſt of 
Homologous Fibres, having their riſe in the Thalamus Nervorum 
Odticorum, and thence continued to both the Retine, which 
are made of them: And farther, that thoſe Fibrite have the 
ſame Paralleliſm, Tenfion, &c. in both Eyes; and conſe- 
quently when an Image is painted on the ſame 23 
ing, ſympathizing Parts of each Retina, the ſame Effects are 
produced, the ſame Notice or Information is carried to the 
Thalamus, and ſo imparted to the Soul, or judging Faculty. 
That there is ſuch an 'Owotoreloa between the Retinæ, &c. 
he makes very probable, from the enſuing of double Viſion 
upon the Interruption of the Paralleliſm of the Eyes; as 
when one Eye is depreſſed with the Finger, or their Smpho- 
ny interrupted by Diſeaſe, Drunkenneſs, &. Arid laſtly, 
That fimple Viſion is not made in the former Way, viz. by a 
PDecuſſation or Conjunction of the Optick Nerves, he proves, 
' {Wi becauſe thoſe Nerves are but in few Subjects decuſſated, and 
in none conjoined otherwiſe than by a bare Contact, which 
is particularly manifeſt in Fiſhes; and in ſome Inſtances it 
hath been found, that they have been ſeparated without any 
double Viſion enſuing thereupon. Vide Brig. Ophthalmogr., 
8 & 5. and Nov, Viſ. Theor, Paſſem. | 
| hat the Opinion of our juſtly eminent Sir Iſaac Newton is, 
| may be ſeen in his Opticks, Ou. 15. Are not the Species of Objects 
ſeen with both Eyes, united where the Optick Nerves meet before they 
come into the Brain, the Fibres on the right Side of both Nerves uniting 
tere, &c. For the Optick Nerves of ſuch Au mals as look the ſame Way 
6 ith both Eyes, (as of Men, Dogs, Sheep, Oxen, &c.) meet before they 
Cl Bl Lone into the Brain ; but the Optick Nerves of juch Animals as do not 
rh look the ſame May with both Eyes, (as of Fiſctes, and of the Cameleon) 
2 % ot meet, if I am rightly informed. Newt, Opt. Q. 15, 
| H | ) Nigra 
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98 O the He. Book IV. 
ble Fabrick, and conſider the prodigiqus Exactneſs, 
and the exquiſite Skill employed in every Part mi- 
niſtring to this noble and neceſſary Senſe. To pals 
by its Arteries and Veins, and ſuch other Parts 
common to the reſt of the Body, let us caſt our Eye 
on its Muſcles. Theſe we ſhall find exactly and 
neatly placed for every Motion of the Eye. Let us 
view its Tunicks, and theſe we ſhall find ſo admi- 
rably ſeated, ſo well adapted, and of ſo firm a Tex- 
ture, as to fit every Place, to anſwer every Occa- 
ſion, and to be Proof againſt all common Inconre- 
niences and Annoyances. Let us examine its three 
Henmonrs, and theſe we ſhall find all of exquiſte 
Clearneſs and Tranſparency, for an eaſy Admiſſion 
of the Rays; well placed for the refracting of them, 
and formed (particularly the Cryſtalline Humour 
by the niceſt Laws of Opticks, to collect the war- 
dring Rays into a Point. And to name no more, 
let us look into its darkned Cell, where thoſe curi- 
ous Humours lie, and into which the Glories of the 
Heavens and the Earth are brought, and exquilitcly 
pictured ; and this Cell we ſhall find, without, 
well prepared by Means of its Texture, Aperture, 
and Colour, to fence off all the uſeleſs or noxious 
Rays; and within, as well coated with a dark Te- 
ent, that it may not reflect, diſſipate, or any 
way confuſe or diſturb the beneficial Rays (9): 
PSs | | But 


atione 77 
N ö 2 Hon 


* tk. 3 n * 9 


(2) Nigra eſt [Uvea] ut radios (ab Oculi fundo ad antericremtjii 3 
gartem veflexos) obumbret; ne li (ut ait clar. Cartefus) ad Oculi fis. nat. A 
dum retorti ihidem cor fuſam uiſlonem efficerent, Alia forſan ratio lu. Muſe 
jus nigredinis ſtatuatur, quod radii in viſions ſuperſtui, qui ab 00103) Wh - 
lateralibus proveniunt hoc vitu al ſorbaautur. lia enim & loco ohſcum £ : , 1 

5 5 70 « 


 interdiu abjefta optin's intuemur, quia radii tusc temperis circunfiſ 
taming non diluuntur. Brigg'; Opathal. c. 3. ſect. 5. 
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But to deſcend to Particulars, although it would 
be a great Demonſtration of the Glory of God, yet 
would take up too much Time, and hath been in 
E ſome Meaſure done by others that have written of 
God's Works. Paſſing over therefore what they 
have obſerved, I ſhall under each principal Part 
take a tranſient Notice of ſome Things they have 
omitted, or but ſlightly ſpoken of. 
And my firſt Remark ſhall be concerning the 
EMuſcles of the Eye, and their Equilibration. No- 
thing can be more manifeſtly an Act of Contrivance 
Band Deſign, than the Maſcles of the Eye, admira- 
ply adapted to move it any, and every way; up- 
ards, downwards, to this Side or that, or howſo- 
ver we pleaſe, or there is Occaſion for, ſo as to 
always keep that Paralleliſm of the Eye, which is 
heceflary to true Viſion. For the Performance of 
Avhich Service, the Form, the Poſition, and the due 
Strength of each Muſcle is admirable. And here 
might Inſtance the peculiar and artificial Structure 
bf the Trochlearis, and the Augmentation of its 
Power by the Trochlea C) ; the Magnitude and 
Strength of the Attollent Muſcle, ſomewhat ex- 
teeding that of its Antagoniſt ; the peculiar Muſcle, 
2 calle 


mote all. DEC ied — 


= (r) Admirandum Dei artificium ex diverſorum animalium compa- 
atone indies evadit manifeſtuts, Mirantur omnes Trochlearem in 
Fils Hominum & Quadrupedum, & quidem jure © ſed admirationem 
Wrrinem ſuperat, quod fine Trochled oculum moyens in Avibus novun: 
enus Trochles lung artifcioſius Nictitandi Membrane dederit, Blaſ. 
nat. Animal. p. u. c. 4. ex Stenoaen. | 
| [Muſculum Trochlearem} per mtermedium trochleam traduc- 
n, nunquam intueor, quiu admirabitiius mecum, 0 Dede, exclamen; 
V be A ySOuerpst, dN kat dg} nv ,p J. C. Sturni? 
Etc if. lead, 9. de V,, Org. & Rat, c. 3. feet, 4. P. 445. 5 
. H 3 {s) 068 
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called the S-venth,or Suſpenſory Muſcle(s), given WM 3% a 
to Brutes, by reaſon of the prone Poſture of theit 
Bodies, and frequent Occaſions to hang down their M Abd 
Heads: And I might ſpeak alſo of the peeuliar 0. rr 
rigin and Inſertion of the /ozver Oblique Maſcle (i, N Orth 
which is very notable, and many other Things rela. 
ting to theſe Parts; but it would be tedious to de- Caſe 
ſcend too much to thoſe admirable Particulars. And this f 
therefore to cloſe up theſe Remarks, all I ſhall f- 
ther take Notice of, ſhall be only the exquiſite E of thi 
quilibration of all theſe Oppoſite and . ; — 
| Muſcles, 
() Obſervare eft quod Quadrupedes qui oculos in terram prono;, a Wi As 


pendulos gerunt, Muſculum peculiarem habent, quo Oculi globus ſuſpen. m ight 
Aitur—— Hoc Muſculo Bos, Equus, Ovis, Lees, Porcus, &c. pradi Wil the A 


unt : hoc etiam Canis inſtruitur, ſed alio mods conformatum dale, 


Willis de An. Brut. p. 1. c. 15. | delica 
Of this Opinion alſo was Bartboline, Anat, JI. 3. c. 8. and di- ¶ firm a 
vers other eminent Anatomiſts. „ 
Bur Dr. Briggs is of Opinion that the Adnata, and the other 
Muſcles ſufficiently anſwer all thoſe Ends aſcribed to that reſpec 


Muſcle by former Anatomiſts, and thinks Probabiliùs ita ¶ Place 


eſſe buns Muſculum nervi Optici actionem (per vices) confirmare, it i 

prono Brutorum jnceſſu & copuoſo affiuxu bumorum debiliretur, Oph: 
thal. c. 2. {eR. 2. | (a) ] 
The Muſculus Suſpenſorius being in the Porpeſs, as well a 
Brutes, Dr. Tyſon thinks the Ule of it is not to ſuſpend the 
Bulk of the Eye ; but rather by its equal ContraQion of the 
Solerotis, to render the Ball of the Eye more or leſs Spherical, 
and ſo fitter for Viſion. Tyſon's Anat, of the Porpeſs, p. 39. "pranks 
t) Muſculus obliquus inferior oritur a peculiari quodam foramint i ch ey ar 
latere Orbitæ ocularis facto, (contra quam in ceteris, &c.) quo fit i Aqueous 


celves 1 
alſo in 
leſs cor 
W ſhorten 


ex und parte a Muſculo trochleari, ex alter vero ab bujus Muſcvi Wh "gg 
commodiſſima poſitione, Oculus in æquilibrio quodam conſtitutus, irre Ohl; qu 
obtutu verſus objecta feratur, nec plus juſto accedat verſus internum u- it Oblom 
ternumwe canthum 5 que quidem Ljbratio omnino nulla fuiſſet, abjq"t dect. 4, 


(w) 


tomicos latuit.) And ſo this curious Anatomiſt goes en '0 WF tanta ; 
ſhew farther the ſtupendous Artifice of the Great Creatv' WF 14,2, 
in this Poſition of the Oblique Muſcles. Brigg's Nova Vii. Tit. WM ,,; ber e. 
p. IL neo hibro, — | 
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W Muſcles, affected partly by the Equality of the 
Strength; which is the Caſe of the Adduceut and 
Abducent Muſcles ; partly by their peculiar Origin, 
or the Addition of the Trochlea, which is the Caſe 
of the Oblique Muſcles (u); and partly by the na- 
E tural Poſture of the Body, and the Eye, which is the 
Caſe of the Attollent and Depriment Muſcles. By 
this ſo curious and exact a Libration, not only un- 
ſeemly Contortions, and incommodious Vagations 


great Readine 
every Object. | 
As to the Tunicks of the Eye, many Things 


might be taken notice of, the prodigious Fineneſs of 


s and Exactneſs to apply it ſelf to 


delicate Tranſparency of the Cornea (), and the 
firm and ſtrong Texture of that and the Sclerotica 
too; and each of them, in theſe and every other 
reſpect, in the moſt accurate Manner adapted to the 
Place in which it is, and the Buſineſs it is there to 

NE perform. 


(#) Beſides thoſe particular Motions which the Eye re- 
ceives from the Oblique Muſcles, and I may add its Libration 
alſo in ſome Meaſure, ſome Anatomiſts aſcribe another no 
leſs conſiderable Uſe to them; namely, to lengthen and 
ſhorten the Eye (by ſqueezing and compreſſing it) to make 

it correſpond to the Diſtances of all Objects, according as 
they are nigh or far off, Thus the ingenious Dr. Keil; The 
| Aqueous Humour being the thinneſt and moſt quid, eaſily changeth its 
| Figure, when either the Ligamentum Ciliare contracts, or both the 
Oblique Muſcles ſqueeze the middle of the Bali of the Eye, to render 
it Oblong <vhen Objects are too near us, Keil's Anat, Chap. 4. 
Sect. 4. See Note (y), | 

(w) Quis vers opifex prater Naturam, qu# nibil poteſt eſſe callidius, 
tantam ſolertiam perſequi potuiſſet in Senſibus ? que primum Oculos 
membranis tenui ſimis veſtivit, & ſepiit 5 quas primam perlucidas fecit, 
| ut per eas cerni poſſet : firmas autem, ut continerentur, Cic, de Nat. 

Deor, J. 2. C. 57. 


3 (x) Boyle 


© of the Eye are mona, but alſo it is able with 


the Arachnoides, the acute Senſe of the Retina, the 
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erform. But for a Sample, Iſhall only take No- 
tice of that Part of the Lea which makes the Py. 
i]. It hath been obſerved by others, particularly 
by our Honourable Founder (x), That as we ate 
forced to uſe various Apertures to our Optick 
Glaſſes, ſo Nature hath made a far more compleat 
Proviſion in the Eyes of Animals, to ſhut out too 
much, and to admit ſufficient Light, by the Dila- 
tation and Contraction of the Pupil O. But it de- 
ſerveth our eſpecial Remark, that theſe Pupils are 
in divers Animals of divers Forms, according to their 
culiar Occaſions, In ſome (particulary in Man) 


it is round; that being the moſt proper Figure for 


the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In ſome other A- 
nimals, it is of a longiſh Form; in ſome Tranl- 
verſe (2), with its Aperture large, which is an - 
e | 4 m1ravie 


(*) Boyle of Final Cauſes. | | 
(y) It is eaſy to be obſerved, that the Papi! openeth in 
dark Places; as alſo when we look at far diſtant Objects, but 
contracts by an Increaſe of Light, and when the Objects ate 
nigh. This Motion of the Pupil ſome ſay, is effected by the 
circular and ſtrait Fibres of the Uvea, and ſome attribute it to 
the Ligamentum Ciliare. Yet I have no great doubt but that 
they both concur in that Action, and that the Ligamentum 
Ciliare doth, at the ſame Time the Pupil. opens or ſhuts, dilate 
or compreſs the Cryſtaline, and bring it mgher unto, or carry 
it faxther off the Retina, For the Structure ofthe Ligamentum 
Ciliare, and its two Sorts of Fibres, drawn with the Help 
a Microſcope, I ſhall refer to Mr. Coauper's Anat, T. 11. 
(z) In Bove, Capra, Equo, Ove, & quibuſdam aliis elliptica ef 
(Pupilla) ut eo magis in hiſce forſan ani malibus, que prono inceſſu die. 
zum in agris quaritant, radios laterales ad mala & incommeda utrinqu 
devitanda admittat. Briggs's Opthal. c. 7. ſeR. 6. 
Homini erecto, aliiſque, &c. caput erigere, & quaquaverſus circun. 
ſpicere ſolitis, plurima ſimul objecta, tum ſupra, tum infrd, tum 6 latir 


wtroque———Tiſu excipiuntur ; quapropter Oculi Pupilla rotunds eſe 


ichs. Atta men boyz, Ec. capyt ferg ſemper pronum.-gerentibu, 
; : 2 . N CY ; ö taniun 
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mirable Proviſion for ſuell Creatures to ſee the bet- 


ter laterally, and thereby avoid Inconveniencies, as 


well as help them to gather their Food on the 
Ground, both by Day and Night. In other Ani- 


mals the Fiſſure of the Pupil is ere& (aa), and alſo 
capable of opening wide, and ſhutting up cloſe. 


The latter of which ſerves to exclude the brigliter 


Light of the Day, and the former to take in the 


more faint Rays of the Night, thereby enabling 


| thoſe Nocturnal Animals (in whom generally this 
erect Form of the Pupil is) to catch their Prey with 
the greater Facility in the Dark (45), to ſce upwards 


and downwards, to climb, Gc. Thus much for 


| the Tunicks. © The 


lantum que coram, & paulo a latere obverſantur, intuitu opr's eſt 


| 2uapropter Pupilia——oblonga eſt, &c, Willis de Anim. Brut. 


| ſce inthe Dark: Of which het 


I. c. 15. : 


(aa) Thus Cats (their Pupils being erect, and the ſhutting 


of their Eye-lids tranſverſe thereunto) can ſo cloſe their Pu- 
Pil, as to admit of, as it were, one only ſingle Ray of Light; 
and by throwing all open, they can take in all the fainte 
Rays. Which 1s an incomparable Provifion for theſe Ani- 
mals, that have Occaſion to watch and way-lay their Prey 
both by Day and Night. 


( There is beſides this large opening of the Pupil, in 


| ſome Nocturnal Animals, another admirable Proviſion, ena- 
bling them to catch their Prey in the Dark; and that is a 
| Radiation of the Eyes: Of which Dr. Wikis thus; Hujus uſus 


eſt Oculi Pupillam, quaſi jubare inſito, illuminare, ut ves noctu, & in 
tenebris poſitas conſpicere valeat: quare in Fele plurimù m illuftris eſt: 


| at Homini, Avibus & Piſcibus 7 6 This Illumination he ſpeaks 


of, is from the Tapetum, in the Bottom of the Eye, or the 
ſhining of the Retina, round the Optick Nerve. 
Beſides which, he ſaith, the Iris hath a Faculty alſo, in 
ſome, of darting out Rays of Light, ſo as to enable them to 
Ns this Story; Novi quendam 
cerebro calidiori præditum, qui poſt uberiorem vin generoſi potum 10 
zocte atrata, ſive tenebris profundis, literas diſtinctè legere potuit. Cuins 
ratio videtur eſſe, quod ſpiritus animales velut accenſi, adcague ab Lg 
lride irradiantes, jubare inſito Medium illuminabant, Willis Ibid, 
1 | 11 4 | Such 
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Ihe next Thing Iſhall take Notice of, will relate 
to the Humours of the Eye, and that only concern- 
ing the Mechaniſm of the Cryſtalline Humour; 
not its incomparable Tranſparency ; nor its exad 
lenticular Form; nor its curious araneous Mem- 
brance (cc), that conſtringeth and dilateth it, and 
| 5 ſo 


| Such another Thing, Pliny tells us, was reported of Then 


Cn 
ſo va 
as ſo 
its a, 
help 


be ma 


or ſho 
Caſar; Ferunt Tib, Cæſ. nec alii genitorum mortalium, fuiſſe naturam Wt falline 
ut expergefattus noctu pauliſper, haud alio modo quam luce clara, nu. But 
tueretur omnia. Nat. Hiſt. J. II. c. 3). nica Cy 
* So Dr. Briggs; Virum ſane calidæ indolis novi in Comitatu Bl. ¶ tomiſt 
Fordienſi degentem, qui oculis felineis———donatus eft : adeo ut epiſtolan WE Miſtal 
nire admodum in loco ohſcuro (ubi eadem mihi vix 2 Anaton 
perlegit, Hujus vero Oculi (niſt quod Pupillas inſigniores obtinuere) vho ſa 
alcorum for matione neutiquam diſcrepabant. Qphthal. c. 5. ſect. I:. What it 
(ec) The Tunica Aranea is taken Notice of by Friar Baw, . The 
who calls it, Tela Aranea, and ſaith, in hac continetur——7/acia: WK This { 
vel „ Rog. Bacon's Perſpect. Diſtinct. 2. c. 3. The Nene fi 
wrinkling of this, and the Cornea (as the Skinis of old Perſons) N eHe Fi 
he thinks is the Cauſe of the Obſcurity of the Sight in ſuch Nd, vol. 
Perſons. Bacon Ib. par. 2. c. 2. But this Tunick ſome deny, and ar #41 
others allow of; Dr. A. M. of Trinity- College, Dublin, Go his ſtallins 
| Relat. of Anat. Obſ. in the Eyes of Animals, in a Letter to Mr, le i# 
Boyle, Ann. 1682, annexed to his Anat. ' Account of the Elegian WDeſcri) 
burnt in Dublin, p. 57.) affirms the Tunica Aranea, and faith, Since 
T haye often ſeen it before tævas expoſed to the Air one Minute, note Ws I cor 


mani 
take to 
Ds indee 
wry tals; 
wor the 
Walline b 
? he Cry 
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dy the 
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et, anc 
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(ad) 
ſo in ſo 


IDond t 


ſtanding what Dr. Briggs ſaith to the contrary, & c. But Dr. Brigs 
his Opinion is, Humor Cryſtallinus, niſt aeri diutius expoſituts, ul 
leniter coctus ( inſtar lactis) cuticulam non acquivit : que vero impriprit, 
Tunica Aranea dicitur, cum ſi tantum adventitia, ut in Oculo Bovs 
recens execto appareat, Briggs's Opthalm. c. 3 

The Cryfaline Humour being of a double Subſtance, out- 
wardly like a Jelly, towards the Centre as confiſtent as hard 
Suet, upon occaſion whereof its Figure may be varied ; which 
Variation may be made by the Ligamentum Ciliare; Dr. Cen 
doth, upon theſe Accounts, not doubt to aſcribe to the Lis 
menium Ciliare, a Power of making the Cryſtalline more Con- 
vex, as well as of moving it to, or from the Retina. Set 
Grews Coſmelog. Sacr. I. I. c. 4, Nov it is certain by the Lawi 
of Opticks, that ſomewhat of this is abſolutely neceſſary to 
_ diſtin Viſion, inaſmuch as the Rays proceeding from nigh 
Objects do more diverge, and thoſe from diſtant 0735 


leis: 
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ſo varieth its Focus, (if any ſuch Variation there be, 
as ſome affirm with great Probability,) nor laſtly, 
its admirable Approach to or from the Retina, by 
help of the Cili ar Ligament (dd), according as 
| | 95 Objects 


28 
= 
50 


— 
4 
3 
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This [ Contraction of the Fibres of the Ligamentum Ciliare on 
tone ſide, and Dilatation on the other] woñꝗd male us think that 
theſe Fibres of the Ligamentum Ciliare, are capable of Contractiom, 
and voluntary Dilatation, like that of the Fibres of the Muſcles ; and 
What this Action may. augment, or diminiſs the Convexity of the Cry- 
Iſtallinus, according as the Need which the Diſtance of the Objects may 
Pale it to have on the Eye, to fee mare clearly and diſtinctiy. Anat. 
Deſcrip. of a Bear, p. 49. | 
Since my penning the foregoing Notes, having as critically 
as I could, diſſected many Eyes of Birds, Beaſts and Fiſhes, 
1 manifeſtly found the Membrana Arachroides, and will under- 
ſtake to ſhew it any one, with great Eaſe and Certainty. It 
bs indeed ſo tranſparent, as not to be ſeen diſtinct from the 
Ciſtaline. But it the Cornea and Uvea be taken off before, 
or the vitreous Humour behind it, and the out-fide of the Cry- 
Nalline be gently cut, the Arachnozdes may be ſeen to open, and 
the Cryſtalline will eaſily leap out, and part from the Liga- 
mentum Ciliare 3 which otherwiſe it would not do: For it is 


hy the Arachnozdes braced to the Ligamentum Ciliare. This 
u. Nlembrane or Tuniek, in the Ox, is ſo ſubſtantial and ſtrong, 
n- {Wſthough thin, that it yields to, or ſinks under the ſharpeſt Lan- 


cet, and requires (for ſo thin and weak a Membrane in Ap- 
pearance) a ſtrong Preſſure to pierce it. 

(4d) As Birds and Fiſhes are in divers Things conformable, 
ſo in ſome Sort they are in their Eye; toenable it to corre- 
ro Ipond to all the Convergences, and ä — of the ud 
18: ; | Wnic 


are in a great Meaſure pane, that the Choroeides may hate 
1 


1. To enable thoſe Creatures too ſee at all Diſtances, far of 
| | 9 
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Objects are far off or near, becauſe theſe Thing Cy 


are what are uſually taken notice of; but that which N or 
vs”, Isi 


which the Variations of each of the Mediums may produce 5 of « 
For this Service the Tunica Choroeides, (in Fiſhes) hath a mu. 


culous Subſtance at the Bottom of it, lying round the Optic; | —— 
Nerve, at a {mall Diſtance from it ; b ich Means I ima or nig 
gine they are able to contract, and Alare the Choroeides, ang rent ( 
thereby to lengthen and ſhorten the Eye : For the helping Wo Uſe, 
which Service, Iimagine it is that the Choroeides, and Sclerciica to res 

to vie 
they! 


the greater Liberty of a * upon the Humours within. 
el 


But in Birds, I have my found, that although the 0%. mall 
worides be parted from the Scleretica z yet the Choroerdes hath ny (earth 
Muſcle, but inſtead thereof, a curious pectinated Work, ſeated | igh i 
on the Optick Nerve, repreſented in Fig, 2. In which . 4.“ ye tc 
b. d. repreſents the Choroeides and Sclerotica ; a. b. the Part f he Ai 
the Optick Nerze, that is within the Eye; v. v. v. the vt r den 
Humour 5 4. 2 . b. the Pecten 5 b. i. the Cryſtalline, For the x, Farne. 

eception of this Petten, the Optic Nerve comes farther with: Hranſ. 
In the Eye, than in other Creatures. The Structure of thi before 
Pecten, is very like that of the Ligamentum Ciliare; and in the nd co 
Eye of a Magpye, and ſome others, I could perceive it to be Wi antly 

muſculous towards the Bottom. This Pecten is ſo firmly fix i the . 
ed unto, or embodied in the vitreous Humour, that the virus | Beſt 
Humour hangs firmly to it, and is not ſo eafily parted from it Pirds 
By which Means all the Motions of the Pecten are eafi Pn the 0 
communicated to the vitreous Humour, and indeed to all col. Em Fit 
tained in the Choroeides, And foraſmuch as the Cryfaiines N W. 
connected to the vitreous Humour, therefore alſo the Alteratiom "ful Se 
in the vitreous Humour affect alſo the Cryſta#ine ; and the Cy WR. (ee) 
falline is hereby brought nearer unto, or farther from tit Enough 
Retina, as Occaſion is. , 

Beſides all which Obſervables in the Coroei des, and inne reckons 

Eye, I have alſo found this farther remarkable inthe Serta, prom th 
and outer-part of the Eye of Birds, iz. That the fore-pat Wi efaith 
of the Sclerotica is horny and hard, the middle-part thin am ne r. 
flexible, and Braces intervene between the fore and hind-par,, iſ his Wa 
running between the Choroeides and Sclerotica; by which Mean BE” a m 
the Cornea, and back-part of the Eye, are brought to it N 
ſame Conformity, that the reſt of the Eye hath, ne Thr 
The great End and Deſign of this ſingular and curious any C 
pavatus in the Eyes, both of Birds and Fiſhes, I take to by _ 
| 


For the 
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I ſhall obſerve is, the prodigious Art and Finery 
of its conſtituent Parts, it being, according to ſome 
late nice Microſcopical Obſervations (ee), compoled 
Jof divers thin Scales, and theſe made up of one 


i | ſingle 
Yor nigh ; which (eſpecially in the Waters) requireth a diffe- 
rent Conformation of the Eye. In Birds alſo, this is of great 
Uſe, to enable them to ſee their Food at their Bill's End, or 
to reach the utmoſt Diſtances their high Flights enable them 
Eto view; as to ſee over great. Tracts of Sea or Land, whither 
they have Occaſion to * or to ſee their Food or Prey, even 
ſmall Fiſhes in the Waters, and Birds, Worms, Ec. on the 
Farth, when they ſit upon Trees, high Rocks, or are hovering 
Wigh in the Air. 2. To enable thoſe Animals to adapt their 
Eye to all the various Nefractions of their Medium. Even 
Whe Air it ſelf varies the Refractions, according as it is rarer 
pr denſer, more or leſs compreſſed ; as is manifeſt from the 
earned and ingenious Mr. Lowthorp's Experiment in Phil, 
HTranſ. No. 257. and ſome other Experiments ſince of the 
before-commended Mr. Hawkbee, both in natural, rarify'd 
and compreſſed Air; in each of which, the Refractions con- 
ſtantly varied in exact Proportion to the Rarity or Denſity 
bof the Air. Vid. Hawksbge's Exp. p, 175, &c. 

| Beſides this Conformity in general, between the Eyes of 
Birds and Fiſhes, Du Hamel tells us of a ſingular Conformity 
in the Cormoran?s Eye, and that is, that the Cryfalline is globous, 
Bs in Fiſhes, to enable it to ſee and 2 its Prey under Wa- 
er: Which F. Faber, in Mr. Willughby ſaith, they do <vith con- 
ful Seviftneſs, and for a long Time, Will. Ornithol. p. 329. 
(ee) The Cryſtalline Humour, when dry'd, doth manifeſtly 
enough appear to be made up of many very thin ſpherical 
Laminæ, or Scales lying one upon another. Mr, Lewwenboek 
reckons there may be two thouſand of them in one Crypalline, 
rom the outermoſt to the Centre, Every one of theſe Scales, 
he faith, he hath diſcovered to be made up of one fingle Fi- 
pre, or fineſt Thread wound, in a moſt ſtupendous Manner, 
this Way, and that Way, ſo as to run ſeveral Courſes, and meet 
In as many Centres, and yet not to interfere, or croſs one. a- 
nother, in any one Place. In Oren, Sheep, Hogs, Dogs and Cats, 
the Thread {preads into three ſeveral Courſes, and makes as 


54 many Centres: In Whales five ; but in Hares and Rabbets only 

0 be to. In the whole Surface of an Or's Cryſtalline, he reckons 

oh there are more than twelve thouſand Fibres juxtapoſited. 
W 


For the right and clear Underſtanding of the Manner — 
| ET vhic 
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fingle minuteſt Thread or Fibre, wound round and 
round, ſo as not to croſs one another in any one 
Place, and yet to meet, ſome in two, and ſome in 
more different Centres; a Web not to be woven, 
an = ck Lens, not to be wrought by any Art 
leſs than Infinite Wiſdom | 

Laſtly, To conclude the Parts of this admirable 
Organ, I ſhall make only one Remark more, and 
that is about its Nerves. And here, among others, 
the admirable Make of the Oprick Nerves might 
deſerve to be taken Notice of in the firſt Place, their 


Medullary Part (J) terminating in the Brain itſelf Tl 
the Teguments propagated from the Meninges, and all ut 
terminating in the Coats of the Eye, and their com- Nadmii 
modious inſertions into the Ball of the Eye, in ſome N 
directly oppoſite to the Pupil of the Eye, in others . Ser 
obliquely towards one Side (gg). But moſt of thele iſion 
Things have been treated of, and the Convenience nd S 


hereof ſet forth by others that have written of 


3 == Gods Wil (64) 
which admirable Piece of Mechaniſm, I ſhall refer to his IR, * 1 
Cuts and Deſcriptions in Philoſ. Tranſ, No. 165, and 193. The Nine An. 
Truth hereof I have heard ſome ingenious Men queſtion; WW (i) 

but it is what I my ſelf have ſeen, and canſhew to any Body, i 8. 5 
with the Help ofa good Microſcope. leans 

(FJ) S. Malpigbi obſerved the Midale of the Oprick Nerv of Wil * 4. 
the Sævord- Fiſi, to be nothing elſe but a large Membrane, Wi Len 1 
folded according to its Length in many Doubles, almoſt like One is 
a Fan, and inveſted by the Dura Mater; whereas in Land. N and be. 
Animals it is a Bundle of Fibres, Vide Philoſ. Tranſ. No. 27, Mike 

| | FI | like Ini 

(g) Certiſſimum eſt, quod in omnibus Oculis humanis (uo ſalten [Tobin 
mihi diſſecare contigit) Nervus opticus Pupille e diametro opponitur, E. in Nobi! 
Brigg's 2 cap. 3. ſect. 15. Ita Willis de Anim, de Bu. ii... cn 
Nervi Optici in nobis, item in Cane, Fele (& in ceteris forſan 9 i _ 
malibus calidis) ad fundum Oculi delati Papillæ regtoni proſpiciun, +: , ve 
dum interim in aliis Quadrupedibus, uti etiam in Piſcibus & Voluni- Unc, N 


bus clique ſemper Tunicæ Sclerotidi inſeruntur. Unde, Willis Ib 
cap. J. fect. II. ( Thi 
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God's Works. I ſhall therefore take Notice only of 
one Wiſe Proviſion the Creator hath made about the 
Motion of the Eye, by uniting into one the Third 
Pair of Nerves, called the Motony Nerves (bh), 


but being united into one, near their Inſertion into 
the Brain, do thereby cauſe both. Eyes to have the 


% 


Way and that Way, to this and that Object, the 


Se 


4 


other Eye is turned the ſame Way alſo. 

Thus from this tranſient and flight View (I may 

call it) of the Parts of the Eye, it appears what an 

ad mirable Artiſt was the Contriver thereof. And 
ow in the : 3 


(bb) This Pair is united at its Riſe ; whence is commonly drawn a 
Reaſon why one Eye being mov'd towards an Object, the other is directed 
alſo to the ſame, Gibſon's Anat. Book III. Chap. 11. So Bartho- 
Wine Anat, Libellus 3. cap. 2. 5 

(i) Among all the other Security the Eye hath, we may 
reckon the Re paration of the Aqueous Humour; by ao 
Means the Eye when wounded, and that in all Appearance 
very dangerouſly too, doth often recover its Sight: Of which 
Lern. Verzaſcha gives divers Examples Ancient and Modern. 
One is from Galen, of a Boy ſo wounded, that the Cornea fell, 
and became flaccid, but yet recovered his Sight, Other ſuch 
like Inſtances alſo he gives from Realdzs Columbus, Rhodius, and 
Tulpius; and one that he cured himſelf in theſe Words; Ege 
in Nobiliſimi viri f̃liold ſimilem cauſam obſervavi: hæc dum levibus de 
canſis cum fratre altercaret, iſte iracundia percitus cultellum Scriptorium 
| apprehendit, & fororis oculo vulnus infligit, inde humor aquens ef- 
Exit. Vocatus præſentem Chirurgum juſſi ſequens collyrium anodynum 
& exſiccans tepide ſæpius admovere. Recei pe ag. Plantag. Quatuor 
Unc F Roſar. Sanicul. Euphraſ. Ana Trochiſc. alb, Rhaſ. cin Obio 


dis 


each of which ſending its Branches into each Muſcle 
» F each Eye, would cauſe a Diſtortion inthe Eyes; 


ſame Motion; ſo that when one Eye is moved this 


| Seventh and laſt Place, let us conſider what Pro- 
iſion this AdmirableArtiſt hath made for the@nard 
nd Security of this ſo well formed Organ (ii). And 

| 3 here 
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here we ſhall find the Guard equivalent to the Uſ, 
and Excellency of the Part. 'The whole Organ for. 
tified and fenced with ſtrong, compact Bones, lodg. 
ed in a ſtrong, well made Socket, and the Eye | 
ſelf guarded with a nice made Cover (&&). Its Hu. 
mours, and its inward 'Tunicks, are indeed tender, 


propor- 


duo Scrup. Tutie pp. un. Scrup, Croc orent. 5 Serup. M. Hoc Colhyriun 
inflammationem compeſcuit, vuluus ſiccauit & ſanavit, Hinc poſt al. Wh 
gquct menſes Humor aqueus ſuccrevit. Nam viſus, ſed dibilior, un Mee 
ſummo parentum gaudio redivit. B. Verzaſchæ Obſerv. Medi. 
cæ. Obſ. 14. | | | 
Another Cure of this Kind, was experimented by Dr, Dani 
Major, upon a Gooſe, Ann. 1670, the Aqueous Humour of both 
whoſe Eyes they let out, ſo that the Eyes fell, and the Gooſe 
became quite Blind : But without the Uſe of any Medicine, 
in about two Days Time, Nature repaired the watery Hu 
mour again, the Eyes returned to their former Turgency, and 
the Gooſe was in a Week after produced Secing before twenty 
eight or rg Spectators. Ephem, Germ, T. 1. Add. ad O,. 111, 
From the ſame Cauſe, I doubt not, it was that the Eyeofa 
Gentleman's Daughter, and thoſe of a Cock, when wounded, 
lo that the Cornea ſunk, were reſtored by a Lithuanian Chy- 
miſt, that paſſed for a Conjurer, by the Uſe of a Liquor found 
in May, in the Veſiculæ of Em. Of which ſee Mr. Raj 
Catal, Cantab, in Ulmus from Henr, ab Heers, | 
(kk) Palpebre, que ſunt tegumenta Oculorum, molliſſimæ tactu, n 


w crit 
even 
nimal : 
emark 
ly con 


iedevent aciem, aptiſſimæ factæ, & ad claudendas Pupilias, ne quid gy Þ 
Incideret & ad aperiendas ; idque providit, ut identidem fierz poſſe: cut perfuo 
maximg celeritate, Munitaque ſunt Palpebræ tanquam vallo pilorum: ch mo 
quibus EP apertis Oculis, ſi quid incideret, repelleretur, & ſom cin. om ir 
niventibus, cum Oculis ad cernendum non egerimus, ut qui, tanqua ly ſuch 
involuti, quieſcerent, Latent preterea utiliter, & excelſis und v and ( 
partibus ſepiuntur, Primum enim ſuperiora Superciliis obducta ſuite le Part 
rem a capite, & fronte dle fluentem repellunt. Gene de inde ab inferior atomi 
parte tutantur ſubjectæ, leviterque eminentos. Cicer. de Nat, Willis 
Deor. l. 2. c. 57. egant ( 
Tuly, in the Perſon of a Stoick, having ſo well accounted o the 
for the Uſe of the Eye-Lids, I ſhall for a further Manifeſt Nes ofn 
tion oft the Creator's Contrivance and Structure of them, take Miho-14en: 
Notice of two or three Things: 1. They conſiſt of a thin and iſs: [An 
flexible, but ſtrong Skin, by which Means they the bet! imitati 
wipe, clean, and guard the Cornea, 2. Their Edges are fort; Wi cone 


hee 
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Froportionate to their tender, curious Uſes ; but 
Ie Coats without, are context and callous, firm 
Ind ſtrong. And in ſome Animals, particularly 
RT Birds 


E with a ſoft Cartilage, by which Means — are not only 

Habled the better to do their Office, but alſo to cloſe and 

Hut the better. 3. Out of theſe Cartilages grow a Palliſade 
ſtiff Hairs, of great Uſe to warn the Eye of the Invaſion 
Pangers, to keep off Motes, and to ſhut out too exceſſive 
Wioht, Orc. and at the ſame time to admit of (through their 
rervals) a ſufficient Paſſage for Objects to approach the Eye. 
Ind it is remarkable, That theſe Hairs grow but to a certain, 
Smmodious Length, and need no Cutting, as many other 
Hirs of the Body do: Alſo, That their Points ſtand out of 
e Way, and in the Upper-lid bend upwards, as they do 
@wnwardsin the Lower-lid, whereby they are well adapted 
cheir Uſe, From which laſt Obſervables, we may learn 
w critical and nice the great Author of Nature hath been, 
even the leaſt and molt trivial Conveniences belonging to 
nimal Bodies; for which Reaſon I have added it to Twlh's 
emarks. And more might have been added too, as particu- 
ly concerning the curious Structure and Lodgment of the 

bt Muſcle, which opens the Eye-lids ; and the Orbiculares 
circular one, that ſhuts them; the nice Apparatus o 


Ith the Reaſon why Man alone, who is a Social Animal, 
th exhibit his Social AﬀeCtions by ſuch outward Tokens as 
an; the Nerves alſo, and other Organs acting in this Mini- 

. 1 might alſo ſpeak of the Pafliges for diſcharging the 
1 Ease Matthure of the Eyes through the Noſtrils, and 


uch more of the like Kind. But it would take up too much 


n iy ſuch Hints as may create a Suſpicion of a noble OEcono- 
and Contrivance in this (I had almoſt ſaid) leaſt conſider- 
le Part of the Eye. But for Particulars I ſhall refer to the 
an ratomiſts; and for ſome of theſe Things, particularly to 
. Willis's Cereb, Anat, and de 4nim, Bret, and Mr. Cowper's' 
egant Cuts in the 11th Tab, of his Anatomy, 
To the Eye-lids we may add another Guard afforded the 
yes of moſt Quadrupeds, Birds, and Fiſhes, by the Nicfita- 
g- Membrane, which Dr. Willis gives this Account of, Pluri- 
s [Animalibus] uus Muſculns ſuſpenſorious adeſt (which 
ic! Imitation he need not to have added) etiam alter Membra- 
rtl ug roxceditur, qui juxta interiorens oculi cans hun ſitus, quando ele- 
| vatior 


ands that keep the _ moiit, and ſerve for Tears; together 


oom in theſe Notes; and therefore it ſhall ſuffice to give 


X 4 —— — 


— 
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Wondering the prodigious Workmanſhip thereof; 


Wut ſo, as abundantly to demonſtrate it to be the 
Eontrivance, the Work of no leſs a Being than the 


finite Wiſe, Potent, and Indulgent Creator (un). 
Sor none leſs could compoſe fo admirable an Or- 


En, ſo adapt all its Parts, ſo adjuſt it to all Occa- 


Hons, ſo nicely provide for every Uſe, and for every 


Wmergency: In a Word, none leſs than Gop could, 
Wy, thus contrive, order, and provide an Organ, 


magnificent and curious as the Senſe is uſetul ; a 


enſe without which, as all the Animal World wonld 
in perpetual Darkneſs, ſo it would labour under 
rpetual Inconveniencies, be expoſed to perpetual 
arms, and ſuffer perpetual Wants and Diſtreſſes. 


jut now by this admirable Senſe, the great God, 


no hath placed us in this World, hath as well pro- 
ded for our comfortable Reſidence in it; enabled 
to ſee and chuſe wholſome, yea, delicate Food; 
provide ourſelves uſeful, yea, gaudy Cloathing, 

d commodious Places of Habitation and Retreat. 


Ve can now diſpatch our Affairs with Alacrity and 


leaſure, go here and there as our Occaſions call us. 
e can, if need be, ranſack the whole Globe, pe- 
trate into the Bowels of the Earth, deſcend to 
e Bottom of the Deep, travel to the fartheſt Re- 
ons of this World, to acquire Wealth, to encreaſe 
Knowledge, or even only to pleaſe our Eye and 


rgan. & 


(09) The 


— <A or 


| enquire into the Soul's Faculties 


ay... i 
: 
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Fancy. We can now look about us, diſcern aud the 
ſhun the Precipices and Dangers which every wher i 


encloſe us, and would deſtroy us. And thoſe gle mn 
rious Objects which fill the Heavens and the Earth gre 


thoſe admirable Works of Gop which every wher ] 
ſurround us, and which would be as nothing to u 0+, 
without being ſeen, do by Means of this noble Sen ſon 
preſent their Gloriesto us (90), and fill us with Ad. in 7 
miration and Pleaſure. But I need not expatiate nM erte. 
EE 2 te whi 

(oe) The glorious Landſkips, and other Objects that pr. to tl: 


ſent themſelves to the Eye, are reel on the N. = 
tina, and that not erect, but inverted as the Laws of Optic ing F 


require ; and is maniteſt to the Eye from Monſieur Carts, 
Experiment, of laying bare the vitreous Humour onthe Bac. 
Part of the Eye, and clapping over it a Bit of white Paper 
or the Skin ot an Egg ; and then placing the Fore-part of th 
Eye to the Hole of the Window of a darkned Room, 5 
which Means we have a pretty Landſkip of the Objects abroad 
invertedly painted on the Paper, onthe Back of the Eye. Bu 
now the Queſtion is, How in this Caſe the Eyc comes to {te 
the Objects erect? Monſieur Cartess Anſwer is, Notitia iliu u 
nulla imagine pendet, nec ex ulla actione ab objectis veniente, ſed ex ſil 
ſitu exig uarum partium cerebri, e quibus Nervi expullulant. — E.; 
cogitandum in Oculo ſitum capillamenti nervi optici———reſpordn 
ad alium quendam partis cerebri ui facit ut Anima ſingula bu 
cognoſcat, que jacent in rectd, aut quaſi rect linea; ut ita mirari ui 
debeamus corpora in naturali ſitu videri, quamuis imago in oculo dll. 
neata contrarium habeat. Dioptr. c. 6. But our moſt ingeniow 
Mr. Molyneux anſwereth thus; The Eye is only the Orgas or it 
ſtrument, it is the Soul that ſees by Means of tie Eye, To enquit 
then how the Soul perceives the Object erect, by an inverted Image, is 
But erect and .inverted are Of 
Terms of Relation to up and down ; or farther from, or nigber to it 
Centre of the Earth, in Parts of the ſame Thing. Bat the He, 
dive Faculty takes no Notice of the internal Poſture of its ocun Pan, 
bull uſeth them as an Inſtrument only, contrived by Nature for the Eur. 
ciſe of ſuch a Faculty. Let us imagine, that the Eye (on its1ow 
Part) receive an Impulſe (by a Ray from the upper Part of the 
Object] mf not the vive Faculty be neceſſarily directed berth 
conſider this Stroke, as coming from the Top rather than ti e Botton (0 


the Object] and cor./eqentiy be direfed to conclude it the Repr. 


* 


ag -* 


Cuas, JI, Ofche Err. ing 
the Uſefulneſs and Praiſes of this Senſe, which we 
receive the Benefit of every Moment, and the Want, 
or any Defect of which, we lament among our 
| greateſt Misfortunes. . 3 

Leaving then this Senſe, I ſhall proceed to the 
other four, but more briefly treat of them, by Rea- 
WE ſon we have ſo ample a Sample of the Divine Art 
in the liſt, and may preſume that the ſame is ex- 
1 erted in all as well as one. For a Demonftration © 

which, let us in the next Place carry our Scrutiny 


* 


bo the Senſe of Hear . 


tion of the Top? Hereof ve may be ſatisfied, by ſuppoſing a Man ſtand- 
ing on his Head, For here, though the upper Parts Objects are paint- 
den the upper Parts of the Eye, yet the Objects are judged to be Erect. 
What is ſaid of Erect and Reverſe, may be underſtood of Sini ſter and 
rer. Molyneux's Dioptr. Nov. Part I. Prop, 28. 


Crap, III. Of the Senſe of Hearing: 


Concerning the Senſe of Hearing, I ſhall take 
Notice of two Things, the Organ, the Ear; 
and its Object, Sound. . 
I. For the Organ, the Ear; I ſhall paſs by its 
onvenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodions Hearing 
very Way round us; as alſo a wiſe Proviſion for 
he utter Loſs or Injury (a) of one of the Ears. But 
ſhall a little inſiſt upon its Situation, and its ad- 
mirable Fabrick and Parts. 1. It 


Eur (a) I preſume it will not be ungrateful to take Notice here 
overt the admirable, as well as uſcfal Sagacity of ſome deat 
the Perſons, that have learn'd to ſupply their want of Hearing by 
rh underſtanding what is ſaid by 4 Motion of the Lips. My 

ery ingenious Friend Mr. Maler, R. 8. Secr. gives this Ac- 


evunt : There live now, ard have from their Birth, in our Town, & 
| 2 Alas 
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1. It is ſituated in the moſt convenient Part of 
the Body, (like as I ſaid the Eye is) ina Part near 
the common Senſory in the Brain, to give the more 
ſpeedy Information; in a Part Where it can be beſt 
guarded, and where it is moſt free from Annoy- 
ances and Harms it ſelf, and where it gives the leaſt 
Annoyance and Hindrance to the Exerciſes of any 
other Part; in a Part appropriated to the peculiar 
Uſe of the principal Senſes, inthe moſt lofty, emi- 
nent Part of the Body, where it can perceive the 
moſt Objects, and receive the greateſt Information: 
And laſtly, in a Part in the Neighbourhood of its 

| Siſter 


Man and his Siſter, each about fifty Years old, neither of which have 
the leaſt Senſe of Hearing, —yet both of theſe knew, by the Motion 
of the Lips only, whatever is ſaid to them, and will anſwer pertinent) 
to the Queſtion propoſed to them The Mother told me they coull 
hear very <vell, and ſpeak when they were Children, but both loft that 
Senſe afterwards, which makes them retain their Speech; though iat 
to Perſons not uſed to them, is a little uncouth and odd, but intelligiul 
enough, Philoſoph. Tranſ. No. 312, 
Such another Inſtance is that of Mr, Goddy, Miniſter of 
St. Gervais in Geneva, his Daughter, She 7s now about ſixteen 
Years old, Her Nurſe had an extraordinary Thickneſs of Hearing; 
at a Year old, the Child ſpake all thoſe little Words that Children begin 
to ſpeak at that Age. At tevo Years old, they perceived foe had lif 
ber Hearing, and was ſo Deaf, that ever ſince, though ſve hears great 
Noiſes, yet foe hears nothing that one can ſpeak to her. But by dl. 
| ſerving the Motions of the Mouth and Lips of others, foe hath acquired 
fo many Words, that out of theſe ſve hath formed a Sort of Fargon, it 
aulich foe can hold Converſation <vhole Days «<vith th. ſe that can jpeal 
ker own Language, I could underſtand ſozag. of her Words, But could 
not comprehend a Period, for it ſeemed to be but a confuſed Noiſe, He 
krows nothing that is ſaid to her, unleſs e ſeeth the Motion of their 
Mouths that ſpeak to her; fo that in the Night, <vhen it is neceſſaiy to 
ſpeak to her, they muſt light a Candle. Only one thing appeared ile 
ſtrangeſt Part of the whole Narration: She bath a Siſter, <vith iO 
ſhe bath practiſed ber Language more than with any other: And in the 
Night, by laying her Hand on her Siſter's Mouth, fre can perceive ly tid 
chat ſte ſaith, and ſo can diſcourſe with her in the Night, Biſhop 
Burret's Let. 4. p. 248. | 
| (6)1 
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© Siſter Senſe the Eye, with whom it hath peculiar and 
admirable Communication by its Nerves, as I in- 


tend to ſhew in its proper Place. In reſpect then 


of its Situation and Place in the Body, this Senſe is 
well defigned and contrived, and may ſo far be ac- 
counted the Work of ſome admirable Artiſt. But; 


2, If we ſurvey its Fabrick and Parts, it will ap- 


pear to be an admirable Piece of the Divine Wiſ- 

dom, Art, and Power. For the Manifeſtation of 

| which, let us diſtinctly ſurvey the outwardand the 
inward Part of its curious Organ. 


ture in all kinds of Animals, it muſt needs be ac- 
| knowledged to be admirably Artificial, it being ſo 
| nicely prepared, and adjuſted to the peculiar Occa- 
ſions of each reſpective Animal. In Man (5), it is 


of 


(b) I cannot but admire. that our moſt eminent modern 


K in the outward Ear of Man or not. Dr. Keil ſaith there are 
„two; Dr. Drake the ſame Number; and Dr. Gibſon makes 
4 them to be four. So alſo doth Monfieur Dionis, and ſo did 
15 the ancient Anatomiſts: But Dr. Schelbammer expreſly denies 
f: there are any, and faith, Seduxit autem reliquos Brutorum Anatome, 
at in quorum pleriſque tales Muſculi plures inveniuntur ; putarunt autem 
1 fortaſſis ignominioſum Homini, fi non & bis inſtructus eſſet, & minks 
4 inde perfectum animal fore, Schel. de Auditu, p. 1. c. I. Sect.) 

in But Valſalva, who wrote very lately, and is very accurate in his 
4 Survey of the Ear, ſaith, Muſculi auricule poſteriores quandoque 
100 quatuor, quandoque duo; ſed ut plurimum tres adnctantur; quando ſolum 


duo ſe mænifeſtant, tunc unus ex iliis duplicato tendine verſus Concham de- 
ferri ſolet. Horum muſculorum in numero varietatem non ſolum in diver- 
ſis; verum etiam in eodem ſubjetto quandoque vid. Ex quibus differentiis 
ſuborte ſunt Auctorum diſcrepantiæ in horum Muſculorum numero, & 
boſitu. quod non eveniſſet, ſi pluries in diverſis Corporibus iidem 


that Sect. 6. But Dr. Drake thinks ſome of Valſalva's Muſcles the 


hop Product of Fancy. Mr. Cowper makes them to be three, onc 


Attollent, and two Rerrabent Muſcles, See Anat, Tab. 12 
5) | 1 3 | | (0 Titer 


1. For the outward Ear. It we obſerve its Struc- 


Anatomiſts ſhould not agree, whether there be any Muſcles 


Muſculi queſiti eſſent. Ant. Mar. Valſalva de Aur, Human, c. 1. 


rant, becauſe that would obſtruct t 
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of a Form proper for the ere& Poſture of his Body, 
In Birds, of a Form proper for Flight; not protube- 
eir Progreſs, but 
cloſe and covered, to afford the eaſier Paſſage through 
the Air. In Quadrupeds, its Form is agreeable to 
the Poſture, and flower Motion of their Bodies, 
and in theſe too, various, according to their vari- 
ous Occ 7115. In ſome large, erect, and open, to 
hear the Approaches of Dangers (c), in others 
covered, tc eep our noxious Bodies. In the Sub- 
terraneous Quadrupeds, who are forced to mine 


and dig for their Food and Habitation, as a protu- 


berant Ear, like that of other Quadrupeds, would 
obſtruct their Labours, and be apt to be torn and in- 
jured; ſo they have the contrary (4), their Ears ſhort, 
| | I” „ | lodged 


() Heiter cetera [ani malia aurita] maxime admirabilis eſt amis 
leporinæ fabrica, quod cum ti midiſi mum animal ſit & prorſus inerme, 
natura id tum auditu acutiſſimo, tanquam hoſtium exploratore ad per. 
ſentienda pericula, tum pedibus ceu armis ad currendum aptis muviſe 
pidetur. A, Kircher's Phonurg, 1. 1. Sect. 7. Technaſ. 2. 

(d) Moles have no protuberant Ear, but only a round Hole 
between the Neck and Shoulder; which Situation of it, to- 
gether with the thick, ſhort Fur that covers it, is a ſufficient 
Deferfative againſt external Annoyances, The Neatus Aud 
torius is long, round and cartilaginous, reaching to the under 
part of the Skull. Round the inſide runs a little Ridge, re- 
ſembling two Threads of a Skrew ; at the Bottom whereof 15 


à pretty Inlet leading to the Drum, made, on one tide with 


the aforeſaid cochleous Ridge, and on the other, with a ſmall 
Cartilage, I obſerved there was Cerumen in the Meatus. 
As to the inner Ear, it is ſomewhat fingular, and different 
from that of the other Quadrupeds, and much more from 
Birds, although I haye met with ſome Authors that make it 
agreeing with that of Birds. There are three ſmall Bones 
only (all hollow) by which the Drum (to uſe the old Appel- 
tation) or the Membrana Tympani (as others call it) acteth 


upon the Auditory Nerve. The firſt is the Malleus, which 


hath two Proceſſes nearly of equa! Length; the longer ct 
which 18 braced to the Membrana Tympan), the ſhorter wy 


Ic 
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lodged deep and backward in their Head, and paſ- 


ſing to the under Part thereof, and all ſuſficientl-ꝰ 


tenced and guarded. And as for Inſects, Reptile , 
and the Inhabitants of the Waters, if they enj y 
this Senſe, (as there is great Reaſon to think they 
do), it may probably be lodged commodioully 1 

. 1 


ſide of the Drum or Os Petroſum ; the back part of it reſem- 
bles the Head and Stalk of a {mall Muſproom, Ich as are 
E pickled, On the back of the Malleu, lies the next ſmall 
ne, which may be called the Incus, long, and without any 
| Proceſs, having ſomewhat the Form of the ſhort Scoop 
| wherewith Water-men throw the Water out of their Wher- 
# ries. T'o the end of this the third and laſt ſmall Bone is tack- 
ed by a very ſlender Brace. This little Bone bears the Office 
of the Haßes, but is only forked without any Baſe, One of 
theſe Forks is at one Feneſtra, or Foramen, the other at ano- 
ther; in which Fereftre I apprehend the Forks are tacked to 
the Auditory Nerve. Theſe Feneſtræ (equivalent tothe Feneſtra 
Oxalis, and Rotunda in others) are the Inlets into the Cochlea 
| and Canales Semicirculares, in which the Auditory Nerve lieth. 
The Semicircular Canales lie at a diſtance from the Drum, and 
are not lodged (as in other Animals) in a ſtrong, thick Body 
of Bone, but are thruſt out, within the Skull, making an 
Antrum, with an handſome Arch leading into it, into which 
| 2 part of the Brain enters. 
One Leg of the Malleus being faſtned .. the Membrane 
| Tympani, and the [zcus to the back of the Malleus, and the 
top of that to the top of the tapes, and the Forks or Branches 


of the Stapes to the Auditory Nerve, I obſerved that whenever 


I moved the Membrane, all the little Bones were at the 

{ame time moved, and conſequently the Auditory Nerve there- 

by affected alſo, | 

l hope the Reader will excuſe me for being ſo particular 

in this Organ only of the Mole, a deſpiſed Creature, but as no- 

table an Example of God's Work, as its Life is different from 

that of other Quadrupeds; for which Reafon it partly is that 

I have enlarged on this part differing from that of others, 

and which no Body that I know of, hath taken much notice 

| of, and which is not diſcoverable without great Patience and 

Application; and partly becauſe by comparing theſe Obſer- 

vations with Book VII. Chap, 2. Note (d), we may judge how 

the Senſe of Hearing is performed, 5 - 
| 8 i 5 (e) Among 


— 
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der the ſame Security and Guard, as the Smelling, 77. 
or ſome other Senſe is | con 
And moreover, as the Form of this Organ is va- WF ent] 
rious in various Animals, ſo in each of them its and 
Structure is ver / curious and obſeryable, being in out 
all admirably contrived to collect the wandering, ther 
circumambient Impreſſions, and Undulations of 7, 
Sound, and to convey them to the Senſory within. Fal 
If I ſhould run over the ſeveral Genera of Animals, 
we might find a notable Proſpect ofthe Handy- wo ¶ Sub 
of God (e), even in this ſo inconſiderable a Part of ¶ nous 
Animals. But I ſhall only carry my Survey to ou. 
that of Man. And here the firſt Thing that offer. a8 
eth it ſelf to our View, is the Helix, with its to- Mm 
tuous Cavities, made toſtop, and collect the ſono- it 
rous Undulations, to give them a gentle Circulation inde 
and Refraction, and fo convey them tothe Concha, Nenſu 


2 
=. 
NO 


or larger and more capacious round Cell at the En- Nit w 


trance of the Ear. And to bridle the Evagation of NO 
the Sound, when arrived ſo far, but withal not to {Mut : 
make a Confuſion thereof, by any diſagreeable Re- . 
percuſſions, we may take Notice of a very curious ſmo 
Proviſion in thoſe little Protuberances, called the 

Trxagis, 


— 


(e) Among many Varieties, both in the inner and outer Ear, bla 
avbich appear in the Paſſage into the Rock-Bone, ave remarkable. Fer 


in an Owl, that perches on a Tree or Beam, and hearkens after the (f 
Prey beneath her, it is produced farther out aboug than it is below, fr than 
the better Reception of the leaft Sound, But in a F ox, that feouteth un- forcil 
ferne ath the Prey at Rooſt, it is for the ſame Reaſon produced far- 8 
ther out below. In a Pole- Cat, which hearkens ſtrait forward, it i Th 
Produced behind, fer the taking of a forward Sound, Whereas in a Hare, Ad a 
<ohich is very quick of Hearing, and thinks of nothing but being purſue, Hand 
it is ſupplied with a bony Tube, aubiob, as a natural Qtocouſtick, is þ ner Ca 
directed backward as to receive the ſmalleſt and moſt diftant Sound that FW ©iſe 
Perſe 


fees behind her, Grew's Coſmolog. Sacr, lib, x, c. 5. ect. 6. 
a (f) The 


commodious Form and Texture (7), and conveni- 
ently lodged for this Uſe. The great Convenience 
and Benefit of this Form and Contrivance of the 


thereof, which cauſeth a Confuſion in the Hear- 
ing, with a certain Murmur, or Swooing like the 
8 Fall of Waters (g). 
Another wiſe Proviſion of the Creator, is in the 
| Subſtance of the outward Ear, which is cartilagi- 
nous, the fitteſt for this Place. For (as an ingeni- 
ous Anatomiſt (4) obſeryes, © If it had been Bone, 
e it would have been troubleſome, and might b 
many Accidents have been broken off: If Fleſh, 
it would have been ſubject to Contuſion”. But 
indeed a worſe Conſequence than this would have 
tenſu'd ſuch a Softneſs as that of Fleſh, and that is, 
it would neither have remain'd expanded, neither 


jp would it ſo kindly receive and circulate the Sounds, 
to but abſorb, retard, or blunt their Progreſs into the 


inward Organ. But being hard, and curiouſly 
us ſmooth and tortuous, Sounds find an eaſy Paſſage, 
he with a regular Volutation and Refra&ion: As in a 


5 well-built Arch, Grotto, or muſical Inſtrument, 


which magnify and meliorate Sounds; and ſome 


of 
Fer _ — ndnonton  n — — . a | 
tle WW (7) The Texture of the Tragus and Antitragus, is ſofter 


fr chan that of the Helix, which ſerveth gently to blunt, not 
un- forcibly to repel the Sound in the Concha. ; 
far- (e) Dr. Gibſon's Anatomy, Chap. 22, Book III. 


it 15 Thoſe whoſe Ears are cut of have but a confuſed way of Hearing, 

are, and are obliged eitber to form a Cavity round the Ear with their on 

ſued, Handi, or elſe to make uſe of a Horn, and apply the end of it to the in- 

is ſo er Cavity of the Ear, in order to receive the agitated Air, *Tis like- 

that ¶ wiſe obſerved, that thoſe whoſe Ears jut out, hear better than flat-eared 
Perſons, Monſieur Dionis's Anat, Demonſtr. 8. 


The (Þ) Gil, Ibid, „ 
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Tragus, and Antitragus of the outward Ear, of a 


$ outward Ear, is ſufficiently manifeſt by the want 


And here we find the moſt curious and artful Pro. 


he may find enough in Kircher's Phonzrgia, But it may nt 


the Ea 
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of which canvey even a Whiſper to a large Dil. 
tance (i): But from the outward, let us carry 
Our Sur vey. 95 . 

2. To this inward Part of this admirable Organ. 


viſion for every Emergency and Occaſion. The as. 
ditory Paſſage, in the firſt Place, curiouſly tun. 
nelled, and artfully turned, to give Sounds an eaſy 
Pailage, as well as a gentle Circulation and Re- 
fraction; but withal, ſo as to prevent thei? to 
furious ruſhing in, and aſſaulting the more tender 
Parts within. 
And foraſmuch as it is neceſſary that this Paſſage 
| Thould 


« . 
12 — — —— K 


(i) It would nauſeate the Reader to reckon up the Place 
famed for the Conveyance of Whiſpers, ſuch as the Priſon 
of Dionyſius at Syracuſe, which is ſaid to increaſe a Whiſper to 
a Noiſe; the clapping ones Hands to the Sound of a Car 
non, &c, Nor the Aqredu#s of Claudius, which carry a Voice 
fixteen Miles, and many others both Ancient and Modem, 
If the Reader hath a mind to be entertained in this way, 


be irktome to mention one or two of our own in Enrelari 
Among which, one of the moſt famed is the Whiſpering-Plat 
in 1 2 Cathedral, which is no other than a Gallery abo 

end of the Choir, leading from one fide thereof , the 
the other. It conſiſteth (if I miſtake not) of five Ange, lbbſcry: 
and fix Sides, the middlemoſt of which is a naked, unc War: & 
vered Window, looking into a Chapel behind it. I guet 
the two Whiſperers ſtand at about twenty five Yards DH | 
tance from one another. But the Dome of St. Pauls, Landi WWMances 
3s a more conſiderable Whiſpering-Place, where the ticking of ys, I 
Watch (when no Noiſe is in the Streets) may be heard fran en,. 
Side to Side; yea, a Whiſper may be ſent all round the Dm ever d 


And not only inthe Gallery below, but above, upon the Scat nixed 


fold, Itried, and found that a Whiſper would be carried oF (») . 
one's Head round the Top of the Arch, notwithſtanding ther Har. 1. 
:54 large Opening in the Middle of it, into the upper Fat ud bitte, 
of the Dome. | Wit of t 
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& ſhould be always open, to be upon the Watch (T); 
therefore to prevent the Invaſion of noxious In- 
© ſects, or other Animals, (who are apt to make 


their Retreat in every little Hole,) Nature hath 
C ſecured this Paſlage (/), with a bitter nauſeous 
Excrement (m), afforded from the Glands () ap- 
pointed for that Purpoſe. From 


— 


(k) Auditus autem ſemper patet : ejus enim ſenſu etiam dormientes 
eremus : A quo cum ſonus eſt acceptus, etiam e ſomno excitamur. Flex- 
Voſum iter habet, ne quid intrare poſſit, ſs ſimplex, © directum pateret ; 
proviſum etiam, ut ſiqua minima beſtiola conaretur wrumpere, in ſor- 


. 2. c. 57. 


elt deſerves a particular Remark here, that in Infants in 
oe Womb, and newly Born, the Meatus Auditorius is ſhut up 
very cloſely, partly by the Conſtriction of the Paſſage, an 


partly by a glutinous Subſtance, whereby the Tympanum is 
guarded againſt the Water in the Secundine, and againſt the 


co Winjuries of the Air as ſoon as the Infant is born. | 
(on WR (/) It is remarkable, that in moſt, if not all Animals, whoſe 
Ears are tunnelled, or where the Meatus Auditorius is long 
an- enough to afford Harbour to Ear-wwiss, or other Inſects; that, 


ay, in the Ears of ſuch, Ear-car ig N to be found. 
But in Birds, whoſe Ears are covered with Feathers, and 


va, rhere the Tymparum lies but a little Way within the Skull, 
not Wo Ear-wax is found, becauſe none is neceflary to the Ears ſo 
— well guarded, and ſo little tunnelled. 

Plat 


| (zz) The Ear-wax was thought, by the old Anatomiſts, to 
pe an Excrement of the Brain: Humor bilioſus a cerebro expugna- 


of to Ws, the Bartholines ſay of it, /. 3. , But as Scbelbammer well 
wes dbſerves, Nil abſurdius, quam cerebri excrementum boc ſtatuere. 
inc N & ratio nulla ſuadet, ut in cerebro fieri excrementum tale creda-- 
gue! . neue Vic patent per quas ab eo ſecluſum in meatum audi- 
Dim poſit inde penetrare. As to its Taſte, Caſſerius gives In- 
«ni ances of its being Sweet in ſome Creatures. But Schelbammer 
g of ſays, Eso vers ſemper, cum amaritie aliquid dulcedinis in illo depre- | 
un . Vide Schel. de Audit, p. 1. c. 2. ſe#, 10, But I could 


mixed with a Bitterneſs. 

(n) Ceruming amara Arteriolis exudautia. Willisde Anim. Brut. 

ar, I, c. 14. In the Skin—are little Glands, <uhich furuiſs a yellow 

nd bitter Humour, Monſieur Dionis's Dem. 18. An handſome 

cut of thoſe Glanduls Cerumineſs is in Dr. Drake, from 5 
: : .* 


Vibus aurium, tanquam in viſco, inbæreſceret. Cicer. de Nat. Deor. 


ever diſtinguiſh any Sweetneſs in it; but think it inſipid 


rr 
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From hence let us approach the moſt inward 
Parts, in which we ſhall ſee Strokes of the moſt 
exquiſite Art. 'To paſs over the innate Air, that 
moſt Authors talk of (o), (becauſe there is no ſuch) 
the Paſſage to the Palate (p), and their Uſes, with 
divers other curious 'Things that might be named, 

| let 


Pliny attributes a great Virtue to the Ear-wax; Morſus le. 
minis inter aſperrimos numeratur « medentur ſordes ex auribus: de ne 
uis miretur, etiam Scorpionum ictibus Serpentiumque 8 impoſtte, 

lin. Nat. Hiſt. JI. 28. c. 4. And that it hath an healing 
Quality, and may be accounted a good Balſam, I my ſelf 
have experienced. 5 | 

(e) That there is ſuch a Thing as the innate Air, (talked 
of much by moſt Authors on this Subject) S elhammer very 
juſtly, I think, denies ; by Reaſon there is a Paſſage into the 
inner Ear from the Throat, through which the innate Air 
may pals out, and the outward Air enter in. Vide Par, Al. 
P- 2. c. 1. ſect. 10. When by ſtopping our Breath, and ſtrain- 
Ing, we force the external Air into the Ear, it may be heard 
ruſhing in; and if much be forced in, it may be felt allo to 
beat againſt the Tympanum, When the Paſſage to the Throat 
is by any Means ſtopped, as by a Cold in the Head, &:, the 
Hearing thereby becomes dull and blunt ; by Reaſon the 
Communication between the outward and inward Air are 
obſtructed : But when by ſtrong Swallowing, or ſuch like 
Motion of the 'Throat, the pan 6 is opened, we perceive it 
by a ſudden Smack or Crack, and we immediately hear very 
clearly ; the load of feculent Air being at that ime dif- 
charged from the inner Ear, | 

It is a wiſe Proviſion, that the Paſſage for the Air into the 
Ear, is from the Throat 5 Ut non ſtatim ſuivis aer externus u. 
rumpere queat (as Schelbammer ſaith, Par. ult. c. 4. Set, 8.) Jed 
nonnibil immutatus, ac temperatus, calors ex medio ventre exſpiranie; 
zmo fortaſſis non facile alius, niſi ex pulmonibus. 

G) Valſatoa hath given us a more accurate Deſcription of 
the Tuba Euſtachiara, or Paſſage to the Palate, than any other 
Author, to whom therefore refer, De Aur. Human. c. 2. Sctt, 


16, Ec. | | 

The chief Uſe hereof, he thinks, is to give way to the in- 
ner Air, upon every Motion of the Aenmbrana Tympani, the 
Malleus, Incus and Stabes. This Paſſage, if it be ſhut up, 


Deafneſs enſues: Of which he gives two Inſtances : One a 


Gentleman, 


CHAP. 
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let us ſtop a little at the Part containing the reſt, 
namely, the Bone (J). The particular Texture and 

Hardneſs of which, above other Bones of the Body, 

is very remarkable; whereby it ſerves not only as 

a ſubſtantial Guard to the Senſory, but alſo to op- 

poſe the Impulſes of the ztherial Matter, that there 

may be no Loſs nor Confuſion in the Sound; but 

that it may be convey'd regularly, and intirely to 
the auditory Nerves. 
The next Part I ſhall take Notice of, may be 

that fine Membrane, called the Tympanum, or 

Membrana Tympani (r), with its inner Mem- 
| | | | brane ; 

Gentleman, who loſt his Hearing by a Polypus in the Noſe 

reaching to the Uvu/a ; the other a Yeoman, labouring with 
an Ulcer above the left Side of the UVula; which when he 

ſtopt with a Tent dipped in Medicine, he loſt his Hearing 

in the left Ear, and recovered it, as ſoon as the Tent was 

out. 1bid, c. 5. Sect. 10. | 

() Os [petroſum] ex quo interiores [Tabyrinthi] cavitatum 
parietes conflati ſunt, album, duriſſimum, necnon maxime compactum. 
ld autem a Natur ita comparatum eſſe videtur, ut materia etherea 
Sonorum objectorum impreſſionibus onuſta, dum prædictis impingitur 
Parietibus, nihil aut ſaltem fere nibil motus ſui amittat, atque aded 
illum qualem ab Objectis ſonoris accepit, talem communicet ſpiritui ani- 
mali contento intra expanſiones rami mollioris Nervorum auris, Dr. 
Ray m. Vieuſſens of Montpellier, in Phil. Tranſ. No. 258, 

(r) The Tympenum of the Ear, or as Valſalva and the Mo- 
derns, the Membrana Tympani was taken notice of as early as 
Hippocrates's Time. In Birds, it is ſtrained towards the out- 
ward Parts; in other Animals towards the Brain, or inner 
Parts, Monſieur Dionis ſaith, It is wot equally faſtened to the 
whole Circumference of the bony Circle, in which it is inchaſed 5 for on 
the upper fide it hath a free diſengaged Part, by which ſome can give 
vent to the Smoak in their Mouth, Demonſtr. 8. That there is 
ſome Paſſage I doubt not, but I queſtion whether Monſieur 
Donis ever ſaw the diſengaged Part he mentions. I have my 
{elf carefully ſearched divers Subjects, and do not remem- 
ber to have ſeen any ſuch Paſſage; and I perceive it eſcaped 
the diligent Schell ammer”s Eye. Valſalva alſo by injecting in 
through the Tuba Huſtachiana, cou'd not force any Liquor 

into 
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brane (5); together with the four little appendent 
Bones 109 and the three inner Muſcles to move 
them, and adjuſt the whole Compages to the ſeveri 
| = Pu- 


into the Meatus Auditorius; but yet he imagines he found the 
Paſſage out in another Place of the Drum, in ſome morbid 
and one ſound Head. Valſalv. de Aur. Hum. c. 2. Sect. 8. Mr 
| Copper alſo affirms there is a Paſſage by the upper Part (f 
the Membrane. Anat. Ap. Fig. 8. 125 

(s) Dr. Vieuſſens, before- named, diſcovered a Membrane 
tenuiſime rareque admodum texture intra cavitatem Tympani , as he 
deſcribes it. Whoſe uſe he ſaith is, 1. Occludens Labyrinti 
Januam impedit ne naturalis puriſſimus ac ſubtiliſſimus Aer intra cab. 
tate: com municationem habeat cum acre craſſo. 2. Labyrinti 
bahn calefacit, &c. ubi ſupra, Probably this double Membrane 
may be ſuch, or after the ſame manner as it is in the Vn. 
panum of Birds: Of which ſee my Obſervations in Book VII. 
Chap. 2. Note (d). . 

(7) The four little Bones being treated of by all that have 
concerned themſelves about this Senſe of Hearing, fince 
their Diſcovery, I ſhall take Notice of only two Things cor- 
cerning them. 1. The Diſcovery of them is owing wholly to 
the Diligence and Sagacity of the latter Ages; of which 
Schelhammer gives this Account from Falopius: Hee Officula anti 
quis Anatomicis———ignota fuere ; primuſque qui in lucem produit 
| {Malleum & Incum] ſuit Fac. Carpenſis; primus quoque prowl 
anni dubio Anatomicæ artis, quam Veſalius poſtea perfecit, reſtauraty, 
Tertium [Stapedem] invenit ac promulgavit primus Foh, Phil, a 
Ingraſſia, Siculus, Philsſofhus, ac Medicus doftiſſimus, Quartm, 
Thoma Bartholin, tefte, viro longe celeberrimo, Fran. Sylvio debetur 
Schel. bi ſupra, c. 3. Sect. 9. 2. Their Difference in Ani- 
mals: In Man, and Quadrupedi, they are four, curiouſly inar- 
ticulated with one another; with an external and internal 
Muſcle to draw, or work them, in extending, or relaxing 
the Drum; but in Fowls the Caſe is very different: His urun 
Oſſiculum ſolum largita eſt Natura, quod Collumellam forts appelu- 
weris : teres enim eſt & ſubtiliſimum, baſs innitens latiori, rotunde, 
Lic adnexa eſt cartilago valde mobilis, quæ in Tympanum videtur ter- 
minari, Id. Ib. Sect. 8. In the Ears of all the Fowl that ] could exa- 
mine, I never found any more than one Bone, and a Cartilage, makins 
a Foynt with it, that was eaſily moveable, The Cartilage had gene- 


ralij an Epiphyſe, or two, one on each Side,—— The Bone vas ven 
kard and ſmall, having at the end of it a broad Plate, of the ſaint 
Subſtance, wery thin, upon which it refled, as on its Baſis, Dr. A. 
Moaulen in Phil, Tranſ. No. 100. 
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Purpoſes of Hearing, to hear all manner of Sounds, 
loud or languid, harſh or grateful (22). From 


Theſe are the moſt material Things I find obſerved by o- 
thers, concerning the Ears of Fowls, and ſome of them 
hardly, I believe, obſerved before. 'To which I ſhall ſubjoyn 
ſome other 'Things I have my ſelf diſcovered, that I preſume 

eſcaped the Eyes\of thoſe molt curious and inquiſitive Anato- 
miſts, Of which the laſt cited Boo VII. Chap. 2. Note (d). 

(%) Videtur quod Tympanum Auditionis inſtrumentum præliminare, 
& quaſi præparatorium fuerit, quod Som impreſſionem, ſive ſpecies ſen- 
ſobiles primo ſuſpiciens, eas in debit proportione, & apta conformitate, 
vert Senſorium, quod adhuc interius ſitum eſt, dirigat: ſimili officis 

fungitur reſpectu Auditus, ac tunicæ Oculi Pupillam conſtituentes, re- 
ſpectu Visùs ; utræque Membrane Species ſenſibiles refringunt & quaſs 
emolliunt, eaſque Senſorio non niſi proportionatas tradunt, cui nudo ſi 
adveniant, teneriorem ejus craſin facile lædant, aut obruant, Revera 


Tympanum non audit, ſed meliori tutiorique Auditioni confert, Si hec . 


pars deſtruatur, Senſio adhuc aliquamdiu, redi licet modo, peragi poſſit ; 

quippe experimento olim in Cane facto, c. FJanitoris officio ut 
 Tympanum rectè defungi poſſit, expanſum ejus pro dats occaſione ſtringi, 
aut relaxari debet, veluti nimirum Oculi Pupita Quapropter huic 
Auris Tympano, non ſecus ac bellico, machinæ five tæniæ quædam ap- 
ponuntur, que ſuperficiem ejus modo tenſiorem, modo laxiorem reddant: 
4 enim efficignt tria Officula, cum Muſculo, &, Willis de Anim. 

rut. c. I4. 

For this Opinion of Dr. Wits, Dr. Schelhammer is very ſe- 
vere upon him, deriding the Retractions he ſpeaks of; and 
therefore ſeriouſly proves that they are the Humours, not 
Tunicks of the Eye, that refract the Rays of Light; and 
then jeeringly demandeth, Whether the ſonorous Rays are 
refracted by 1 a different Medium? Whether 

the Convexity or Concavity of the Drum colleQs thoſe Rays 
into a focal Point, or ſcatters them? &. And thenſaith, O5 
has rationes à clariſſ. Viri, ac de re Medica preclare meriti, ſententi& 
un poſſumus non eſſe alieniores; in quo uti ingenium admiror, quoties 
medicamentorum vires, aut morborum cauſas explicat fic ubi forum 
ſuum egreſſus Philoſophum agit, ac vel Partium uſum, vel Chymica- 
rum rerum naturam ſcrutetur, ejus haud ſemel non moas judicium de- 
dero, verum aliquando etiam fidem, This is ſo ſevere and un- 
juſt a Cenſure of our truly famous Countryman, (a Man of 
known Probity) that might deſerve a better Anſwer; but J 
| have only Time to ſay, that although Dr. S-helbammer hath 
out-done all that wrote before him, in his Book de Aud tie, 
| and ſhewed himſelf a Man of Learning and Induſtey ; ver 


as 
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paſs 


28 our Countryman wrote more than he, (though perhaps 
not free from Errors too) ſo he hath manifeſted himſelf to 
have been as curious and ſagacious an Anatomiſt, as oreat 


a. Philoſopher, and as learned and ſkilful a Phyſician, as any 


of his Cenſurers, and his Reputation for Veracity and Inte- 
grity, was no leſs than any of theirs too. But after all this 
terrible Clamour, Dr. Schelhammer prejudicately miſtaketh 
Dr. Wi#iss Meaning, to ſay no worſe. For by «treque Men. 
brane refringunt, Dr, Willis plainly enough, I think, means no 
more than a Reſtriction of the Ingreſs of too many Rays; 
as his following explicatory Words manifeſt, viz, refvingun, & 
quaſi emolliunt, eaſque Senſorio non niſt proporticnatas tradunt, But 
indeed Dr. Schelhammer hath ſhewn himſelf a too rigid Cen- 
ſor, by making Dr. Miuis ſay, the Emw-Drum hath ſuch like 
Braces as the War-Drum, VIZ, Quod porrd de machinis ſeu teniis 
Tympani bellici adducit, dicitque idem in Tympano auditorio conſpici, id 
prcrſus falſifimum eſt. I wonder Dr. Schelbammer did not alſo 
charge Dr. Wi#is with making it a Porter, ſince he ſaith in 
the ſame Paragraph, Fanitoris er Sc. But Dr. Witiss 
I is plain enough, that the little Bones and Muſcles 
of the Ear-Drum do the ſame Office in ſtraining and relaxing 
it, as the Braces of the War-Drum do in that. And confider- 
ing how curious and ſolemn an Apparatus there is of Bones, 

uſcles, and Joynts, all adapted to a ready Motion ; I am 
clearly of Dr. Willis Opinion, that one great Uſe of the 
Zar-Drum is for the proportioning Sounds, and that by its 
Extenſion and Retraction, it correſponds to all Sounds, loud 
or languid, as the Pupil of the Eye doth to ſeveral Degrees 
of Light: And that they are no other than ſecondary Uſes 
aſſigned by Dr. Schelbammer, as the principal or ſole Uſes of 
keeping out the external colder Air, Duſt, and other Annoy- 
ances ; but eſpecially that, Ob ſolius aeris interni potiſſimum in- 
rumpentis vim, bunc motum Tympani ac Mallei eſſe conditum, ut cedert 
_ deinde ſibi reſtituĩ queat ; as his Words are, P. ult. c,6, 

ect. 13. 


It was no improbable Thought of Rohault, Nes altentos pre- 


bere, nil aliud eſt, niſi Tympanum, ubi ita opus eſt facto, contendert 
ant laxare, & opera m dare ut illud in ed poſitione intentum ſtet, in 
gu tremulum aers externi motum commodiſſime excipers poſſit. Roh. 
Phy. p. 1. c. 26. ſect. 48. | 
The Hearing of deaf Perſons more eafily b 
Noiſes, is another Argument of the Uſe of th 
Relaxation of the Jympanum 
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_ 28 x ay” } .4 oe * . x? | 1 . 

Hass to that of the Labyrinth (av), and therein ſur- 
Wubi fapra) -h oi d viro He digno, ſe mulitrem noviſſe, que 
es frrds ſuerit, quonſque: tamen intra tonclaue Tympanum pulſaretur, 
erba guavis clare audiebat : quare Maritus ejus Lympaniſtam pro 
Er dmeftic conducebat, ut illius obe. colloquia interdum cum Urore 
e baberer, Etiam de -alid Surdaftro'. mibi! narratum eft; qui prope 
WE amparile degens, quotiesura pluresCampane reſonarent, vocem quam- 


facile audire, & non alias, potuit, PE 

Alſciſſo Miaſcuto [Proceflus majoris Mallei] in recent; aure, re- 
, Tympani Membrana. ] Valfalv;de-Aur, lum. c. a. ſect. 5. 
Upon co 425 the great Difference in Authors Opi- 
Ins, about Te e bf the Parts, and Manner how Hearing is 
Performed, as alſo what a curious Provifion there is made in 


e Ear, by the four little Bones tlie Muſcles, Membrane, 
I was minded; (fince I penned? 


this Note) to make enqui- 


* . 


my ſelf into this Part, and not to rely upon Authority. 

nd after a diligent Search of various Subjects, I find we 

Bay give as rational and eaſy an Account. of Hearing, as of 
A 


cited 
Note (d), Book VII. Chap, 2. with relation to Birds, And as 
% Men and Beaſts, the Caſe is the ſame, but the Apparatus 
Wore. complex and magnificent. For whereas in Birds, the 
aditory Nerve is affected by the Impreſſions made on the 
embrane, by only the Intermediacy ef the Collumella; in 
lan, it is done by the Intervention of the four little Bones, 
With the Muſcles acting upon them; his Hearing being to be 
diuſted to all kinds of Sounds, or Impreſſions made upon the 
lſembrana Tympani, Which Impreſſions are imparted to the 
Viditory Nerve, in this Manner, viz. Firſt they act upon the 
Nembrane and Malleu,, the Malleus upon the Incas, and the 
uus upon the Os Orbiculare and Haber; and the Hapes upon 
he auditory, Nerve: For the Baſe of the Stapes (the ſame as 
he Operculum in Birds) not only covers the po Ovalis, 

vithin which the auditory Nerve lieth, but hath a Part of the 
Euditory Nerve ſpread upon it too. It is manifeſt that this is 
he true Proceſs of Hearing; becauſe if the Membrane. be 
Wmov'd, you may ſee all the Bones move at the ſame Time, 


Peeing, or any other Senſe ; as Ihave ſhewn in my 


ole; and as it may be ſeen in other Ears carefully opened, 
if the Parts remain 7» ſitu. | 8 5 
() I do not confine the Labyrinth to the Canales Semicireu- 
eres, or any other Part, as the elder Anatomiſts ſeem to have 
done, who by their erroneous W Us Deſcriptions ſeem not 


/ 


Wind work the Baſe of the Scape up and down in the Feneſtra 
Dualis, as I ſhewed in this Chapter, Note (d), concerning the 


well 


NO En de —— - 


— 


well to have under foot thefe Parts; hut with [thoſe much priz 


Cavity, called n haſtibulum. 
(+) In che ſerticbvertirr (Chin 8 le o 
noted. +. That'the three Ganals are of three different Size: Wl outh ; 


8 
nently Hifferent ; yet in the ſume Subjed | 
they are aonRanth We f. me. The: exonof all which w. may” 


Tones. And e be ſome Difference as to rhe Thus 
Length and Size of theſe Canals, in different Perfons ; yet, Wk g the ( 
kt there fhould be any diſcord in the auditory Organs 4425 | 
and the ſame Man, thoſe Canals are always in exact Confor- 
mity to one another in one and the ſame Man. V. Valſal. i NMenſe, n 
ſupr. Ch, 3. Sect. ). and Ch. 6. Sect. 4. 9 ũ -... | RAT 
0) Hic poſterior Nervus extra cranium delatus, in tres ramos di. Wh , 
ditur, qui omnes motibus paibetici. inſerdiunt. Primu. Ai roperti. 
culis Auris impenditur, Proculdubis bujus act inne eficitur, ut ant 3 
malia quarvis, & ſubito ſoni impulſu, aures, quaſi ſonum nimis tit ex 
tranſeuntem captaturas erigant. Ramus alter. verſus utrum eek 
eculi angulum ſurcules enmttit e qui muſculis palpebrarum attolenti e Divi 
inſeruntur ; quorum certe-munus eſt ad ſubitum ſoni appulſum oculi | 
confeſtim aperire, eofque velut ad Excnbias vocare. Tertius—ramui 
verſus Lingus radicem deſcendens, muſculis ejus & oſſis Hy-eidees d X 
ove adcoque organa quædam vocis edenda attuat, Sec. Willis ( Hau 
* 1 4 y p- 7 : 10 ; o | l 
ereb. Anat. c. 17 60 Zh em gu ej; 


* 8 r - — 
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WT ongue and Infiruments of Speech, andinoſculated 
with the Nerves to goto the Heart and Breaſt, By 
which Means there is an admirable and uſeful Con- 
Went between theſe Parts of the Body; it being na- 
ERnral for moſt Animals, upon the Hearing any uns 
Wouth Sound, to erect their Ears, and prepare them 
V catch every Sound; to open their Eyes (thoſe con- 
Hunt faithful Centinels) to ſtand upon their Watch; 
Ind to be ready with the Mouth to call out, or ut= 
er what the preſent Occaſion fhall dictate. And 
Wccordingly it is very uſual for mdſt Animals, when 
Wurpriz'd, andterrify'd with any Noiſe, preſently to 
Wick and cry out, 
But there is beſides this, in Man, another great 
Wc of this nervous Commerce between the Ear and 
outh; and that is, (as one of the beſt Authors on 
is Subject expreſſeth it) (3), That the Voice 
may correſpond with the Hearing, and be a kind 
of Echo thereof, that what is Hard with one of 
the two. Nerves, may be readily expreſſed with 
the Voice, by the Help of the oz her. 

Dll ſuffice to have ſpoken coneertt= 


Thus much 
ag the Organ. Let us, ai ie 
. Take Notice of the Objef7 of this admirable 
nſe, nãmely, Sound; and 0 conclude this Chap- 
kr. I ſhall not here enquire into the Nature and 
roperties of Sound, Which is in a great Meaſure in- 
ricate, and hath puzzelled the beſt Naturaliſts: 


| either ſhall I ſhew how this admirable Effect of 
e Divine Contrivance, may be improv'd to divers 
| Uſes 
3 oa 


(7) Hujuſ modi Nervorum conformatio in Homine ſum aliam inſiz= 
U zreſtat, nempe 12. Vex, &:, Wills Ibid, 
K. 2 (aa) Among 
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b (aa) Among the Uſes to which the Wit of Man hath en. 
ploy'd Sounds, we may reckon the Inſtruments uſeful incor. 
vocating Aſſemblies, managing Armies, and many other O. 
cafions, wherein Bells, "Trumpets, Drums, Horns, and other 
founding Inſtruments are uſed ; the Particularities of which 
it would be tedious to recount ; As that the biggeſt Bey in 
Europe is reckoned to be at Erfurt in Germany, which they fiy 
may be heard twenty four Miles; with much more to the 
ſame Purpoſe. Iſhall therefore only for a Sample take n- 
tice of the Speaking-Trympet z the Invention of which is com. 
monly aſcribed to our eminent Sir Samuel Morland ; but wa 
more probably 4th, Kircher*s; at leaſt he had contrived ſuch 
an bee before Sir Samuel hit upon his. Kircher in hi 
Phonurg. ſaith, The Tromba publiſhed laſt Year in England, te 
had invented twenty four Ycars before, and publiſhed in hi 
Miſurgia ; that Fac, Albanus Ghibbeſins, and Fr, Eſchinardy x 
ſcribe it to him; and that G. Shottus teſtifieth he had fch 
an Inſtrument in his Chamber in the Roman College, yith 
which he couldcall to, and receive Anſwers from the Porte, 
And conſidering how famed Alexander the Great's Tube wa 
which is ſaid might be heard 100 Stadia, it is ſomeyht 
ſtrange that no Body ſooner hit upon the Invention. Ofthi 
Stentorophonick Horn of Alexander, there is a Figure preſervedi 
the Vatican, which for Curiofity ſake, I have from Kin 
repreſented in Fig. 3. He faith its Diameter was five Cubit 
and that it was ſuſpended on a Supporter. E 
For the Make of the Spealing- rumpet, and the Reaſa 
why it magnifies Sounds, I ſhall refer to Xi reber; eſpecial 
to Sir Samuel Morland's Tiba Stentorophonica, Publiſhed in 167:. 
Kircher ſaith, he took one of theſe 'Trumpets of fifa 
Palms length, along with him tothe Mons Euſtachianus, whet 
he convocated 2200 Perſons to Prayers, by means of tit 
unuſual Sound, at two, three, four, and five Italian Miles D. 
ſtance. 
Wirh theſe Bella: ing-Trumpets, I ſhall join ſome Betouin: 


Caves for the Reader's Diverſion, O!, Magnus deſcribes 


Cave in Finland, near Vihurs, called Sme/en, into which, it! 
Nog, or other Livirg Creature be caſt, it ſends forth ſodreat 
ful a Sound, that knocks down every one near it, For whit 


Reaſcn they have guarded the Cave with high Walls, ü 
N | beg | pre 


Book IV. 
Uſes [a4] and Purpoſes in Humane Life; but m 
Buſineſs will be to ſhew that this Thing, of ſo ad. 
mirable Uſe in the animal World, is the Work of 
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Cod. And this will appear, let the ſubject Mat- 
ter of Sounds be what it will; either the Atmo- 
W ſphere (44) in Groſs, or the ætherial Part thereof, 
or ſoniferous Particles of Bodies, as ſome fancy, or 
+| ; 34 | J Z what- 
prevent the Miſchiets of its Noiſe. Vid. Ol. Magn, Hiſtor. I. rt, 
Wc. 4. Such another Peter Martyr ſaith is in Hiſpaniola, which, 
Vith a ſmall Weight caft into it, endangers Deafneſs at five 
Niles Diſtance. And in Switzerland, Kircher ſaith, in the 
BE Cucumer-Mountain is a Pit that ſends out both a dreadful Noiſe 
Wand a great Wind therewith ; and that there is a Well in his 
Country 3000 Palms deep, whoſe Sound is equal to that of 
EP great Gun. Vid, Kirch, Phonurg, 
= 0. Magnus ſpeaking of the vaſt high Mountains of a Nor- 
Wthern Province, call'd 4ngermannia, ſaith, Ubi baſes eorum in pro- 
Hindiſſimo gurgite ſtantes, caſu aliquo, vel propoſito Naute acceſſerint, 
antum horrorem ex alta fuctuum colliſione percipiunt, ut niſi præcipiti 
emigio, aut valide vento evaſerint, ſolo pavore fere exanimes fant, mul- 
que dierum curriculo, ob capitis turbationem, priſtinæ mentis, & ſani- 
atis compotes vix evadant, Habent baſes illorum montium in flutuum 
Wr:2r72ſſu & regreſſu tort uoſas rimas, ſive ſciſſuras, ſatis ſtupendo natur æ 
icio fabricatas, in quibus longs varagine | formidabilis ille Sonitus 
Wouaſe ſubterraneum tonitry generatur. Ol, Magn. 1. 2. c. 4. See 
Wallo Chap, 12. | | 8 
6% That the Air is the Subject, or Medium of Sound, is 
wanifeſt from the Experiments in rarefied and condenſed 
ir. In an unexhauſted Receiver, a ſmall Bell may be heard 
Wat the Diſtance of ſome Paces; but when exhauſted, it can 
Wicarce be heard at the ncareſt Diſtance : And if the Air be 
compreſſed, the Sound will be loufer, propartionably to the 
Compreſſion or . of Air crouded in, as I have often 
tried my ſelf, and may be ſeen in Mr. Hawke's curious 
3 p. 97. Alſo his Experiments in Phil, Tran, 
. zer, | 8 
Neither doth this ſucceed only in forced RarefaQions and 
Condenſations of the Air, but in ſuch alſo as are natural; as 
is evident from David Frœilichius in Varenius, upon the higheſt 
Eminencies of Carpathus, near Keſmarckt jn Hungary. The 
Story of Fredlichins is this, Ego Menſe Funii 1615, tum adoleſcent, 
8 ſublimitatem borun montium, cum duobus comitibus Scbolaribus, ex- 
periri volent, ubi, cum in prime rupis vertice, magno labore, me ſum- 
mum terminum aſſecutum eſſe putarem, demum ſeſe obtulit alia multo 
altior cautes, ubi pervaſta eaque vacillantia ſaxa (quorum unum, ſe 
loch a viatore dimovetur———aliquot centena rapie, & quiden: 
K 3 tanto 
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whatever elſe the Philoſophers may think it. For Nmnipo 
who but an Intelligent Being, what leſs than an nd ma! 
| Omni. ſſceptil 
Tragers, at Wt netuondum. fit me towns Mem corrnat, em. {caring 
* eee s ſublimior prodiit, &c. done; Wi expre 


ſummo wits periculo ad ſupremum cacumen penetraverim.” Ex deci. 
vioribus montibus cum in ſubjectas valles, nil nift obſcuran 
noctem, aut cœruleum quid, inſtar profundi 46711, quod vulgo ſudun 
colum appellatur, obſervare potui mibique videbar, ft de monte cade. 
rem, non in terram, ſed redtè in ſolum me pro lapſurum. Nimia enin 
declivitate, ſpecies viſibiles extenuatæ & babetaue fuerunt. Cun 
vers altiorem montem peterem, quaſi intra nebulas denſiſſ mas hen. 
bam Et cum non procul ã ſummo verticeeſſem de ſublimi quieſcen 
proſpexi & animadyerti tis in locis, ubi mibi antea videbar intra nebula 


befiſſe, compactas atque albas ſeſe movere nubes, ſupra quas, per al. 
9 & #9 terminos Sepuſi commodus mihi profſpetus pa. Done r 
zuit. Alias tamen etiam nubes altiores, alias item humiliores, necnon Br i K 
quaſdam æqualiter a terra diftautes vidi. At ue bine tria intellexi, 8 1 
1. Me tum tranſiviſſe principium mediæ Aeris regionis, 2+ Diftantiam f e hg 
nubium a terra, non eſſe æqualem.—3. Diſtantiam nubium non 2 ard, but 
Mill. Ger. ut quidam— ſed tantum dimidiatum Mill. Ger. In ſun- dank da 
mum montis verticem cùm perveniſſem, adeo tranquilſum & ſubtilen dtes, wl 
aerem ibi offendi, ut ne pili quidem motum ſentirem, cum tamen in ir ſenne fe 
depreſſioribus ventum vehememem expertus ſim 2 unde collegi ſummun ne or } 
cacumen iſtius montis Carpathici ad Mill. Germ. a radicibus ſuis ini Made in t 
exſurgere, & ad ſupremam uſque acris regionem, ad quam Venti nn Load, 
aſcendunt, pertingere. Expleſi in ed ſummitate Sclopetum : quod non Having 
majorem ſonitum prims pre ſe tulit, quam ſi ligillum vel bacillum con- re is an 
fregiſſem; poſt intervallum autem temporis murmur probxum inda- er prove 
lait, inferiareſque montis partes, con valle, Sylva opplevit. Deſcendn- 4 ae 
doo per nives annoſas intra convalles, cum iterum Sclopetum exonert- oiſes ma 
rem, major & hortibilior fragor, quam ex tormento capaciſſi mo init ofe abov 
exoriebatur : hinc verebar ne tatus mons concuſſus mecum corruertt: riment 
duravitque bic ſonus per ſqmiquadrantem hor æ uſque dum abſt ruſiſſ: the Dive 
mas cavernas penetraſſet, ad quas aer undique multiplicatus reſilit, m of the 
1 his celſis montibus, plerumgue ningit gr andinatve mad Is ſo ven 
eſtate, quoties nempe in ſubjetta & vicina planitie pluit, uti hoc Made him 
ſum expertus ſum. Nives diverſorum annorum ex colore & cortic s Bell, a 
duriore dignoſci peſſunt. Varen. Geogr. Gen. I. 1. c. 19. Prop, . 2. Ten 
ult. N 1 . (cc) As 1 
This Story being diverting, and containing divers Things Ig ſome 
remarkable, I have choſen to note the Whole of it (althoug e Nortl 
ſomewhat long) rather then ſingle out the Paſſages ny med an 
Which relate to the diminiſhing of the. Sound of his roy y's Eny 


Far. III. Of Sand. 35 
EDmnipotent and Infinite ly Wiſe God could contrive, 
5 ö d make ſuch a fine Body, ſuch a. Medium, ho 
ſceptible of every Impreſſion, that the Scale of 
Wicariog hath occation for, to empower all Animals 
P expreſs their Senſe and Meuning to others; to 
Wake known their Fears, their Wants, their Pains 
[ id Sorrows in melancholick Tones; their Joys 
d Pleafures in more harmonious Notes; to ſend 
Peir Minds at great Diſtances (cc), in a ſhort 
. 
che Rarity of the Air at that great Aſcent into the Atmo- 
here; and the — Sound by the Polyphoniſms 
RNepercuſſians of the Rocks, Caverns, and other Phono- 

Wnptick Objects below in the Mount. RE 
But *tis not the Air alone that is capable of the Impreſſions 
Sound, but the Water alſo, as is manifeſt by ſtriking a 
l under Water, the Sound of which may plainly enough be 
Fard, but it is much duller, and not ſo loud; and it is alſo 
ourth deeper, by the Ear of ſome great Judges in Mufical 
Ptes, who gave me their Judgments in the Matter, But 
erſexne faith, a Sound made under Water, is of the ſame 

Wnc or Note, if heard under Water; as are alſo Sounds 

F * 4; the Air, when heard under Water, Va Ae rſen. 

ll. E22 e ine ED I AE. 4, 
Haring mentioned the hearing of Sounds under Water, 
Were is another Curioſity worth mentipning, that alfo far- 
Wer pay Water to be ſuſceptible of the impreſſions of 
und, viz. Divers at the Bottom of the Sea, can hear the 
Wiſes made above, only confuſedly. But, on the eontrary, 
oſe above cannot hear the Divers below. Of which an Ex 
riment was made, that had like to have been fatal ;. One 
the Divers blew an Horn in his Diving-Bell, at the Bot- 
m of the Sea; the Sound whereof (in that compreſſed Air) 
as ſo very loud and irkſome, that ſtunned the Diver, and 
ade him fo giddy, that he had like to have dropt out of 
Bell, and to have been drowned, Vid, Sturmii Coleg, Cur, 

. 2. Tentam, 1. Yo : | 2 | ; $2.6 wr 

(ee) As to the Diftance to which Sound may be ſent, hav- 

g ſome doubt, whether there was any Difference between 

e Northern and Southern Parts, by the Favour of my 
armed and illuftrious Friend Sir Henry Newton, her late Ma- 
y's Envoy at Florence ; 1 A {omg Experiments MP 

h k & | | 
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Time (4), in loud Boations ; or to expreſs th coul 
Thoughts near at hand with a gentle Voice, or and 
ſecret Whiſpers! And, to ſay no more, who fo re 
than the ſame moſt Wiſe and Indulgenr Cream i con 
| eee coli Sttit 
— . ̃ — — — 7 
be made for me in [zaly. His moſt Serene Highneſs the Gnu as W 
Duke was pleaſed to order great Guns to be fr for this purpe; ow 
at Florence, and Perſons were appointed on purpoſe to ble pref 
them at Leghorne, which they compute is no leſsthan 55 Mil ly, 1 
in a ſtrait Line. But notwithſtanding the Country betuen Inoſ 
being ſome what hilly and woody, and the Wind alſo wasm 2 
favouring, only very calm and ſtill, yet the Sound was p TON 
ly enough heard. And they tell me, that the Leghore Cu and 
are often heard 66 Miles off, at Porto Ferraro; that when th ; 
French bombarded Genoa, they heard it near Leglorne, 90 Mily quue 
diſtant; and in the Meſſna Inſurrection, the Guns were heal * 
from thence as far as Auguſta and Syracuſe, about 100 lie — 
Miles. Theſe Diſtances being ſo conſiderable, give nf (ee) 
reaſon to ſuſpect, that Sounds fly as far, or nearly as fa, i Arms 
the Southern, as in the Northern Parts of the World, notwuſ ther 
ſtanding we have a few Inſtances of Sounds reaching fam Den: 
Diſtances. . As Dr. Hearn tells us of Guns fired at Stoctdny as to 
168 5, that were heard 180 Enelip Miles. And in the D of thi 
War, 1672, the Guns were heard above 200 Miles. Vid, PM Ath, 1 
Tranſ. No. 113. Alſo there is this farther Reaſon of Suſpico tum ca 
that the Mercury in the Barometer riſeth higher without thy An 
_ within the Tropicks, and the more Northerly, {till the i the B. 
er, which may increaſe the Strength of Sounds, by Nie (i the G. 
(ad) As to the Velocity of Sounds, by Reaſon the n rina, 
celebrated Authors differ about it, Imade divers nice E 1- Ep 
riments my ſelf, with good Inſtruments ; by which I Per cer 
1. That there is ſome, although a ſmall Difference ini Accor 
Velocity of Sounds, with or againſt the Wind; which al brake 
2. Augmented or diminiſhed by the Strength or Weakneſ diver: 
the Wind. But that nothing elſe doth accelerate or retard But to 
not the Differences of Day or Night, Heat or Cold, Sumi Leer, 
or Winter, Cloudy or Clear, Barometer high or low, to be 
3. That all kinds of Sounds have the ſame Motion, whetit playe 
they be loud or languid, of Bells, Guns, great or ſmall, oh made 
other ſonorous Body. 4. That they fly equal Spaces ine the C 
Times. Fifthly and Laſtly, That the Mean of their FH 9 be 
is at the Rate of a Mile in 9 half Seconds and a quarter, WW Matte 
| $143 Feet in one Second of Time. Vid. Phil, T as 51 ef, 
F. | een „ ; 
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could form ſuch an OEconomy, as that of Melod 
and Muſick is; That the Medium ſhould (as Ifaid) 
ſo readily receive every Impreſſion of Sound, and 
convey the melodious Vibration of every muſical 
String, the harmonious Pulſes of every animal 
Voice, and of every muſical Pipe; and the Ear be 
as well adapted, and ready to receive all theſe Im- 
preſſions, as the Medium to convey them: And laſt- 
ly, that by Means of the curious Lodgment, and 
Inoſculations of the auditory Nerves before-men- 
tioned, the Orgaſms ofthe Spirits ſhould be allay'd, 
and Perturbations of the Mind, in a great Meaſure 
quieted and ftilled (ce): Or to expreſs it — lars 
„ nC a renee, ords 


(ee) Timothy a Mufician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with ano- 
ther Tone, and excite him to Merriment, So Ericus King of 

Denmark, by a certain Muſician, could be driven to ſuch a Fury, 
as to kill me of his beſt and moſt truſty Servants, More 
of this Power of Muſick over the Affections, may be ſeen in 
Atb. Kirch, Phonurg. L. 2. Sect. 1. Alſo in I/. Voſſins de Poema- 
tum cantu, & Rythmi viribus. - bt” | | 

And not only upon the Affections, but alſo on the Parts of 
the Body, Mufick is able to exert its Force, as appears from 
the Gaſcoigne Knight, Cui Phormingis ſono audito Veſica ftatim ad 
Urinam reddendam dellicabatur. Such another we have in No. 
1. Ephem, Nat, Curieſ. Obſerv, 134. Alſo Morbeff de Scyph, vitr. 
per cert, human, vocis ſonum Fracto : where there is not only the 
Account of the Dutchman at Amſterdam, one Nich, Peter, that 
brake Romer-Glaſſes with the Sound of his Voice ; but alſo 

divers other Inſtances of the Powers and EffeQs of Sound. 
But to the Story of the Gaſcoigne Knight, Mr. Boyle, from Sca- 
liger, adds a pleaſant Paſſage, That one he had diſobliged, 

to be even with him, cauſed at a Feaſt, a Bag- pipe to be 
played, when he was hemmed in with the Company; which 
made the Knight be-piſs himſelf, to the great Diverſion of 
the Company, as well as Confuſion of himſelf, Boyle's Eſſay 
F the Effect of Lang, Motion. In the ſame Book are other 

Matters that may be noted here. One whoſe Arm was cut 

eff, was exceedingly tormented with the diſcharge of the 


oreat 


_—— 8 


—— 


WCaae, III. Of the Smell, 139 
Words of the laſt- cited famous Author ( ff, That 
BS Muſick ſhould not only affect the Fancy with 
W Delight, but alſo give Relief to the Grief and 
Sadneſs of the Heart; yea, appeaſe all thoſe tur- 
bulent Paſſions, which are excited in the Breaſt 
by an immoderate Ferment, and Fluctuation of 


And now, who can reflect upon all this curious 
pparatus of the Senſe of Heuring, and not give 
ee Great Creator his due Praiſe! Who can ſurvey 
l this admirable Work, and not as readily own 
to be the Work of an Omnipotent, and Infinite- 


Wiſe and Good GOD (gg), as the moſt artful 
Wiclodies we hear, are the Voice or Performances 
W 2 living Creature! * | 


Bite Note, And at Eaftbury-Houſe near Barking, I my felf 
ſcovered the Porch, (having firm Brick-Walls,) not only to 
und when ſtruck on the Bottom, but alſo to give almoſt as 
ud a Sound, when I ſounded the ſame Note with my Voice. 
Sf) Hill, ubi ſupra, | | 
(es) Ile Deus eft——qui non calamo tantum cantare, & agreſte, 
ie inconditum carmen ad aliquam tantùm oblectationem modulari 
Fut, [ed tot artes, tot vocum varietates, tot ſonos, alios ſpiritu noſtro, 


Wor externo canty editures commentus eſt, Senec, de Benef. }. 4. 
WP. 6. - TY | 


en 3 9D 
Of the Senſe of Smelling. 


HIS Senſe I ſhall diſpatch in leſs Compaſs than 
the two laſt, becauſe its Apparatus (although 
Inciently grand and admirable, yet) is not fo 
tiplicious as of the Eye and Ear; it being ſuf- 
lent in this Senſe, that the odoriferous Efluvia of 

. 7 Bodies 


140 Of the Snell, Boon IV. 

Bodies (a) can have an eaſy, free Paſſage to the 
olfactory Nerves, without the Formalities of Re- 
fractions, and other Preparations neceſſary to the 
Perfection of the two former Senſes. Accordingly, 
the All wiſe Creator hath made ſufficient Proviſion 
for the Reception of Smells, by the Apertures of 
the Noſtrils (5); made not of Fleſh, or Bone, but 
cartilaginous, the better to be kept open, and 
withal, to be dilated or contra cted, as there is Oc- 
caſion: For which Service it hath ſeveral proper 
and curious Muſcles (c). ES 
And foraſmuch as it is by Breathing (4), that 
the odorant Particles are drawn in, and conveyd 

to the Senſory ; therefore there- is a very wile Pro- 
viſion made in the Laminæ, with which the upper 

Part of the Noſe is barricaded, which ſerve to two 
excellent Uſes : Partly, to fence out any noxious 

Subſtances from entering the breathing Paſſages in 

: our 


(a) A Piece of Ambergreaſe ſuſpended in a Pair of Scales, 
that would turn with a very ſmall Part of a Grain, loſt no- 
thing of its Weight in 3 Days and half; neither did Aa- 
tida in 5 Days and half: But an Ounce of Nutmees loſt 3 
Grains and half in 6 Days; and Cioves ) Grains and four fifth 
Beyle's Smbt:l, of Effluv, c. 5, 6b 

( Naves, ed quod ommis Odor ad ſuperiora fertur, rectè ſurſum ſunt: 
E: quod Cibi & Potionis judicium magnum earum eſt, nov ſine canli 
dicinitatem Oris ſecute ſunt, Cic. de Nat. Deor. J. 2. c. 56. 

() Had not the Contriver of Animal Bodies been minded 
that his Work ſhould have all the Signatures of Accuracy, 
this Senſe might have been performed with a bare Aperturc 
of the Noſe; but that nothing might go imperfect out of his 
Hand, he hath made a Part of the Noſe eaſily moveable, 
and given a Set of Muſcles to lift up, and open and ſhut the 
Noftrils; and ſo adjuſt it to every Occaſion of this Senſe. 

(%) Ororem now aid, quan: infetium Aera, intelligi poſe. Fi. 
Nat. Hift. I. 9. c. 7. 9 : 010 
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Cab. Hl. Of che Snell. [41 
our Sleep, or Wheh we cannot be awate (e); and 
partly, to receive the Divarications of the'olfaFFory 
Nerdes, which are here thick ſpread,” and which 
do by theſe Means meet the Smells entring with 


* 


the Breath, and ſtriking upon thein. 

And. accordingly, the more accurate this Senſe is 
in any Animal, 'the longer we may obſerve thoſe 
| Lamine are; and more of them in Number folded 
up, and crouded together, to contain the more 
nervous Filaments, and to detain” and fetter the 


| odoriferous Particles in their Windings and Tur- 


And an admirable Proviſion this is, which the 
Great Creator hath' made for the Good of Brute 
Creatures (J); the chief Acts of many of 'whoſe 
Lives are pertorm'd by the Miniſtry of this Senſe. 
In Inſe&s, and many other Creatures, .it is of great 
Uſe in the Propagation of their Kind; as particu- 
larly in helping them to ſafe and convenient Places 
for the Incubation, of their Eggs, and breeding up. 
en 3 1 a a U i4s vs 978 of their 
() For a further Guard againſt the Ingreſs of noxious 
Things, the Vibriſi, or Hairs placed at the Entrance of the 
Noſtrils ſerve, which, in ſome Meaſure ſtop the Entrance of 
Things improper, or, however, give Warning of them ; but 
8 the ſame Time allow an eaſy Paſſage to the Breath and 
ours. ! 
C) Mults præclarius emicat ¶Ofactus] in brutis ani malibus, quam 
in homine: iſta namque loc ſolo indice, herbarum, aliorumque corporum 
| Prius ignotorum virtutes certiſſmè dignoſcunt, quin & victum ſuum 
abſentem, vel in abſtruſo poſitum, Odoratu venantur, a: facillimè inve- 
figant. Qudd autem minus ſagaces ſunt hominum nares, iud non Fa- 
cultatis hujus abuſui (prout nonnulli volunt} aſcribi debet, verum in 
cad eft ipſius Organi defeFus : hoc enim circa vis bumani criteria 
(ubi ratio, & intellectus adſunt) non ita accuratum requiritur : Prop- 
tereg enim inferiores potentiæ in homine, a nature minus perfectæ ex- 
tent, ut ſuperiorum cultui & exercilis relingueretur locus. Willis de 
Anim. Brut. cap. 13. . 
OY (e) Thus 


their Young. - Others are by the Accuracy of thi 
Senſe, of Uſe to Mankind, which would be other. 
wiſe of little or no Uſe (g) · And moſt of the i. 
rational Animals, Birds, Beaſts, and creeping 
Things, do, by their Smell, find out their Food, 
ſome at great Diſtances, and ſome at Hand. Witt 
what ar, card do ſome diſcover their Food in the 
midſt of Mud and Dirt (5) ? With what Curioſity 
do the herbaceous Kind pick and chuſe ſuch Plant 
as afford them wholſome Food, or ſometimes ſuch 
as are Medicinal (i), and refuſe ſuch as would hut 
and deſtroy them? And all by the Help principall, 
if not only, of the Smell, aſſiſted by its near Ally 
the Taſte. Of which I ſhall in the next Place ſpeik 
wy brieflye 3. 7 oi ns 


te] Thus the chief Uſe of Hounds is to hunt; and other 
Dogs, to be a Watch and Guard to our Houſes by Night, Fit 
which Services (particularly in Hounds) their Offa#ory Nene 
are not only remarkably large, (like as they are in othet 
Brutes,) but their Branches and Filaments are, in the Laning 
of the Noſtrils, both more and larger than I have ſeen in any 


i con. 
jemocrit. 
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other Creature whatſoever. Alſo there are more Convulfion (%) In 
of the Lamine than I ever remember to have found in a] ro. P 
other Animal. eee The ( 

The Sagacity of Hounds is prodigious; of which ſee n Me varic 
Inſtance in Bok IV. Chap. 11. Note (b). c. plac 
() See Bok VIE. Chap, 2. Note (). mous 
() Vide Plin, Hiſt. Nas. 1, 8. cap. 25. Qua animalia quas l. =. 8 
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? nd theſe Nerves guarded with 


Y perforated in the papillary Eminences, as to give 
ſcce Admiſſion to Taſts. But 
rere 
res lin 767 nun, Nc. Sauren genera, — 
vis, auſterus, acerbus, acris, ſalfts, amarns acidus. heophr. 
Faul. Plant. . 6, c. 1. What may be the Caule of the differ- 
Ince of Taftes, he faith is hand to aſſign, æ bree tag ret 
ib r, Kc. Wirurs affectidnibus Serſunin—— on figuris; quitus H. 
li conſtant, ut Demorritus cenſet. id. ib. Anαα,,?Gc% , Fe, 
e mocritus dulcem eſſe ſaporem qui rotundus; acerbum qui figur# 
agus ; aſperum qui multis angulis, &c. id. ib. &c. But of the 
diverftties and Cauſes of Taſtes, ſec Pr. Grew,” Lett. 5; and 
Yr. Willis de Anim, Brat, c. 12. b. $3}. ene AL», n 
(b) Inte nectus Saporum eſt cæteris in promg lingud : HKomini, & in 
laro. Plin. I. 11. c. 37 ier en eee ee 
The Opinions of Anatomiſts concerning the Organ of Taſte, 
e various. Bawhin, T. Rartbolin, Bartloleste, Veſlinge, Deuſinge, 
c. Place it in the laxer, fleſhy Parts of the Tongue. 
mous Wharton, im the Gland at the Root of che Tongue: 
aurentius in the thin Tunick covering the Tongue; but the 
Earned Malpiebi with great Probability concludes, becauſe 
Pe outward Cover 2 Tangue is perforated, — which 
We papillary Parts, (of which Mr. Cowper hath very good 
Puts in his Anat. Tab. 13.) that in theſe the Taſte lieth. Mal- 
his Words are, Quare cùm dittis meatibus inſienibus occurrant 
Maria corpora, probabilius eft in his ultimo, ex ſubintranti ſapids 
more titillationem, S mardicationem quandam feri, ug Guſtum ef- 
at, Malpig. Op. Tom. 2. De Lingua, pag. 18. 
Præcitium ac ferè ſolum Guſtatits organon eſi Lingua; cui aligua- 
ns ſubcbſc ure tamen Palatum, & ſuperior Gule pars conſentiurt 2 in 
nnibus vero fibre nertoſe immediate ſerjiods inſtrumenta ſunt, Quare 


P. | | 6 e. 


144 Of the Taſte. Boox IV. Cy 
But I ſhall ſay no more of this Senſe; only: 
Word or two of its Conſent with the Smell, and 
the Situation of them both': Their Situation is in 
the moſt convenient Place imaginable, for the Dif. the! 
charge of their Offices; at the firſt Entrance (6), 
in the Way to the grand Receptacle of our Foot 
ind Nouriſhment; to ſurvey What is to be admit. 
ted therein; to judge between What is wholſome 
and fit for Nouriſhment, and what is 'unſavoury 
and pernicious. And for this End, the” All-git 
Creator ſeems to have eſtabliſhed a great Conſen 
between the Eye, the Noſe, and Tongue, by c. 
dering the Branches of the ſame Nerves (4), toex 
of thoſe three Parts; as alſo indeed, to divers other 
Parts of the Body, which I may have Occaſion t 


of the 
take 
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mention in a more proper Place (e). By wic On 
Means, there is all the Guard that can be, again WW 
pernicious Food; foraſmuch, as before it is taken Wi (a) 7 
obſervare eft, Linguam pre alis qudvis parte inſigniter Fbroſam di, * 3 
etiam fexturſy valde porotd cunſtare, in eum nempe finem, at pana , 4 
rei ſapide copioſius ac penitius intra Senſorii meatus admittantu. WW: atis repe 
Nervi autem qui fibris Lingue denſiſſime intertextis famulantui, « 1 
ſaporum impreſſiones 1g r ale dnut ie communicant, ſunt-— ver minus 
Nervi 6 paribus tum quinto, tum nono; & 'ubique cum dens pqq. rificia q 
num ſerie per totam ejus compagem diſtributi. Willis ibid. dam 

(c) Guſtatus, qui ſentire eornm quibus veſcimur genera debet, hah ente afſu 
tat in ea parte Oris, qua eſculentis & poculentis iter natura pate . I 
Cic. de Nat. Deor. 1. 2. c. 56. Vide quoque ſupra, Note (i) deducam, 
Chap. 4. £13 | inn = 8 fanon el. 

< Multa hujus | quinti Paris] Nerxi propagines Maſticatimi 6 mganis 

ri deftinantuy ; ideoque quoniam alimenta mgerenda non mods Gi, vatum 
aft etiam Olfatus & Vitus examen ſubive debent, ab eod:m New, act. C 
eajns rami ad Palatum & Fauces miſſi, Manducationis negotium peu. Theſ 
gunt, propagines aliæ, velut exploratrices, ad Nares & Oculos ferum, gent M 
nempe ut iſthec aliorum ſenſuum organa, etiam ad objetta Gu iu Cuts bo 
lius dignoſcenda probationum auxiliis quibuſdam infiruantur, Will Glands 
Nerv. wg þ & Uſus. cap, 22, Coryper'g 


(+) See Book V. Chap. 8. | (9) 
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Char. VI. O Feeling. 145 
into the Stomach, it is to undergo the Trial of 
three of the Senſes; the Scrutiny of the Eye, the 
ſtrict Surveyor of its outward Appearance; and 
the Probation of the Smell and Taſte, the two ſe- 
vereſt Judges of its natural Conſtitution and Com- 
poſition. e | 


| o o Abo pho yg gd w 
CHAP. VI. Of the Senſe of Feeling (a). 
| PAVING ſpent ſo much Time upon the other 


Senſes, and therein given ſach ample Proofs 
of the Infinite Creator's Wiſdom; I ſhall but briefly 
take Notice of two Things relating to this laſt 
Senſe. 3 Ss x 

One is its Organ, the Nerves. For as all Senſa- 
5 . 7 el | | tion 
(a) Malpighi is of this Opinion, that as 5 is 8 
by the PapiZe in the Tongue, ſo is Feeling by ſuch like Papilæ 
nder the Skin. From vera Diſſections, and other Obſer= 
Evations, he thus concludes, Ex his & ſimilibus videbatur animus 
bunds certior redditus, earundem Papillarum pyramidalium _ 
s alias in Lingus deferipſt, in locis precipue acquiſitiori Tactui di- 
catis reperiri, eodem progigni nervoſo & cuticulari corpore, ſimulque cit 
cumvolui reticulari involucro, & extimam cuticulam, veluti ultimum 
erminum attingere, === Micraſcopio quilibet in manils dorſo pro ſudbra 
prificia quedam miro ordine diſperſa intueri poteſt, circa que frequentiæ 
quadam capitula aſſurgunt; hec vero ſunt Papillarum fines, dum & 
oute aſſurgentes interpoſitum ſuperant rete, ſimulque extimam cuticu- 
am. Hec repetitis ſectionibus deprebendi; ex quibus non i mprababiliter 
deducam, ſicuti ex elatoribus . papilli· in Lingua, Guſtus Or- 
anon elicitur.— ita ex copioſa harum Papillarum congerie . I 
mganis, ubi maxime animalia Tactùs motione afficiuntur,. Ad- 
—_ Tatns organum ſufficienteyr haberi, alpig, de extern. 

act. Org. p. 26. Conſul, ioque ejuſd. Vit, p. > Os : 2 
Theſe Obſervations of Malpighi, our late curious and dili- 
gent Mr, Cowper hath confirmed, and given us very elegant 
Cuts both of the Skin, and the Pape, and the Nerves, 
Glands, &c, under it, from Microſeopital Obſervations, Vide 

Ceuper's Anat. Iutrad, and Tab, 4. SS | 
L (b) Although 


- 
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146 Of Feeling, Book IV. 
tion is performed by the Nerves (S), and indeed the 
other Senſes (performed. by Nerves) are a Kind of 
Feeling; ſo is this Senſe of Feeling performed by 
Nerves likewiſe, ſpread in the moſt incomparable, 
curious Manner throughout the whole Body. But 


to deſcribe their Origin in the Brain, and Spinal- 


Marrow, their Ramifications to all the Parts; their 
Inoſculations witli one another; and other Matters, 
whereby not only the Senſe of Feeling is performed, 
but alſo animal Motion, and admirable Conſent and 
Harmony of all the Parts of the Body is effected: 
To deſcribe, I ſay, theſe Things, ] would take up 
too much 'Time, and I have already, and ſhall, as 
I go along, give ſome Hints thereof. = 
The other Thing I ſhall take Notice of, js, the 
Diſperſion of this Senſe throughout the Body, bot. 
without and within. The other Senſes, I have ob- 
ſery'd, are ſeated in the very beſt Place for the Re- 
lief and Comfort, the Guard and Benefit of the 
Animal. And foraſmuch as it is neceſſary to the 
Being and Well-being of the Body, that every Part 
ſhould be ſenſible of Things ſafe, or Things preju- 
dicial to it ſelf; therefore, it is an admirable Con- 
trivance of the Great Creator, to diſperſe this Senſe 
of Feeling throughout every Part (c); to diſtinguiſh 
VVV between 
(%) Although the Eye be the uſual Judge of Colours, yet 


ſome have been able to diftinguiſh them by their Feeling. 


DOuidam fait qui venit ad M. Duc. Hetruriæ aulam qui colores per 
LJactum cognoſcebat. Pro experimento velum ſericum, uniformater ter- 
tum, & pluribus coloribus tinctum, offerebatur, & veraciter de colore in 
ſingulis partibus judicabat. Grimald, de Lum. & Col. prop. 
45. ſet. 59. | x 
( Tattus autem teto corpore æquabiliter fuſus eff, ut omnes ielus, 
e e nimios & frizoris, & caloris appulſus ſentire peſſimus. Cic. 
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Cuae. VI. Of Feeling. Oo 10. 
between Pleaſure and Pain; Things ſalutary, and 
Things hurtful to the Body. „ il N 
Thus in the five Senſes of Animals, we have an i! 
E OEconomy worthy of the Creator, and manifeſtly NM 
& demonſtrating his Power, Wiſdom and Indulgence: 
For whether we conſider the Mechaniſm of the Or- 
gans, or the great Uſe and Convenience of each 
E Senſe, we find it noble and grand, curious and ar- 
tifteial; and every way worthy. of its Infinite Ma- 
ker, and beyond the Wit and Power of any Thing 1 
but a GOD: And therefore we muſt even deny — 
our Senſes, by denying them to be God's handy- | 
work. 5 
And now from thoſe chief Machines of Animal 
Performances and Enjoyments, the five Senſes ; let 
us paſs to another Thing in common to all the ſen- 
ſitive Creatures, which is Reſpiration. 

Tactus ſenſus omnibus eſt, etiam quibus nullus alius ʒ nam & Oftreis; 
E terre ſtribus Vermibus quoque; Exiſtimaverim omnibus ſenſum & 


Cuffatils eſſe. Cur enim alios alia ſapores appetunt? in quo vel præcipua 
Naturæ architefio, Plin. Nat, Hiſt, 1, 10. c. 71. | 


— . 


; Of all the Acts of Animal Life, this is one of 
the chief, and moſt neceſſary. For whatſoe- 
ver hath Animal Life, hath alſo the Faculty of Re- 
ſpiration, or ſomewhat equivalent thereto( a). In- 
3 — 
| (% The Uſes affign'd to Reſpiration by all the Anatomiſts 
before Malpighi's Diſcoveries of the Structure of the Lui. 3 
are ſo various, and many of them ſo improbable, that it woul 
be frivolous to recount them. But the more eminent modęrit 
Anatomiſts aſſign theſe — Witis thus ſums up his Opi- 
; Kaz | Non, 
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deed ſo congenial is this with Life, that Breath 
and Life are in Scripture Phraſe and Common 
„ 1 Speech 


— n 1 — 


nion, Præcipua Pulmonum functio, & uſus ſunt, ſanguinem & aeren 
per totas partium compages, intimoſque receſſus, atque duttus quoſqut 
minutiſſimos traducere, & ubique invicem committere ; in eum nem: 
nem, ut fanguis venoſus d cireuitu redux, & chymo reremi diluty 
tum perfeftius miſceatur & velut ſubigatur, tum potiſi mum ut 
ſecundum omnes ſuas partes ab are nitroſo de novo accendatur. Phat- 
maceut. P. 2. S. 1. C. 2, Sect. 2. Mayow faith rightly, that 
one grand Uſe of Expiration is, Ut cum aere expulſo, etiam vajory 
 ſanguine exhalantes, ſimul exſufflentur, And as for Inſpiratim, 
that it conveyeth a nitro-acrial Ferment to the Blood, to 
which the Animal-Spirits are owing, and all Muſcular-My. 
tion. Mayow de Reſpir, p. 22, &c. mea Edit, 
| Somewhat of the Opinion of theſe two laſt cited, if I mi- 
take not (it being long fince I read their Tracts, and have 
them not now at Hand,) were Em, Slvius, Swammerdam, Dj 
merbroek, and my Friend. Mr. Ray, in an unpubliſhed Trad 
of his, and his Letters now in my Hands. 

But our Dr. —_— for good Reaſons, rejects theſe from 
being principal Uſes of Reſpiration, and thinks, with great 
Reaſon, the principal Uſes to be to move, or paſs the Blood 
from the right to the left Ventricle of the Heart. Upon 
which account Perſons hanged, drowned, or ſtrangled by 
Catarrhs, ſo ſuddenly die, namely, becauſe: the Circulati 
of their Blood is topped. For the ſame Reaſon alſo it is 
that Animals die ſo ſoon in the Air-Pump. Among othet 
Proofs he inſtanceth in an Experiment of Dr, Croon, Pri. 
Greſb. which he made before our R. S. by ſtrangling a Pulle, 
ſo that not the leaſt Sign of Life appear'd; but by blowing 
Wind into the Lungs t rough the Trachea, and ſo ſetting the 
Lungs a-playing, he brought the Bird to Life again. An 
ther Experiment was once tried by Dr. Walter Needham, be- 
fore Mr. Boyle, and others at Oxford, b hanging a Dog, # 
that the Heart ceaſed moving. But ha ily opening the Do, 

and blowing Wind into the Ductus Pecquetianus, he put ths 
Blood in Motion, and by that Means the Heart, and for 
covered the Dog to Life again. J. Thurſton de Reſpr. L.. 5. C, 

and 63. mea Edit. | 
 _ Suchan Experiment as Dr. Croon's my Friend, the latejul- 
ly renowned Dr. Hecok ſhewed alſo our R. S. He cut away the 
Kibs, Diaptragm, and Pericordium, of a Dog; alſo the Top 
the Wind-Pipe, that he might tie it on to the Neſe — 
| | ai 
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Pair of Bellows ; and by blowing into the Lungs, he reſtored 
the Dog to Life; and then ceaſing blowing, the Dog would 
ſoon fall into dying Fits; but by blowing again, he recover- 
ed; and ſo alternately would die, and recover, for a conſi- 
derable Time, as long, and often as they pleaſed, Phils, 
EZ Travſ, No, 28, SE | 
© For the farther Confirmation of Dr. Thurſton's Opinion, the 
ingenious Dr. Muſgrave cut off, and cloſe ſtopped up the 
Wind-Pipe of a Dog with a Cork, and then threw open the 
Thorax ; where he found the Blood ſtagnating in the Lungs, 
the Arteria Pulmonaris, the Right Ventricle and Auricle of the 
Heart, and the two great Trunks of the Cava, diſtended with 
Blood to an immenſe Degree; but at the ſame Time, the 
Vena Pulmonaris, the Left Ventricle and Auricle of the Heart in a 
manner empty, hardly a ſpoonful of Blood therein, Philoſ. 
Tuanſ. No. 240. Or both the Experiments may be together 
met with in Lowth, Abridg. Vol. 3. p. 66, 67. | 
* This Opinion of our learned Thurſton, the late learned Et- 
= mullerus A pouſed, who being Particular in reckoning up the 
© Uſes of Reſpiration, I ſhall therefore the more largely cite 
- Yi. Reſpiration, ſaith he, ſerves, 1. Ad Olffatum, 2. Ad 
| Screatum & Sputationem, 3. Ad Oſcitationem, Tuſſim, Sternutatio- 
nem, Emunctionemque. 4. Ad liquidorum Sorbitionem, Suctionemve. 
5. Ad Loquelam, Cantum, Clamorem, Riſum, Fletum, Flatum, Cc. 
6. Ad fæcum Alvi, Urine, Featns Molæve, necnon Sesundinarum ex- 
prlſionem, 7. Ad promovendi Ventriculi, Inteſtinorum, Lacteorum- 
| que vaſorum, &c. contenta. 8, Ad halitus aqueos Sanguinis 8 pulmo- 
nibut, aeris ope, exportandos, 9. Ad Diapnoen. 10, Ad exactiorem 
| Chyli, Lympbæque, necnm Sanguinis miſcelam, 11, Ad coucili- 
| andum ſanguini ——=—coccineam rubedinem, &. 12. Nec morose ne- 
gabimus, acrem ——pulmones, & ſanguinem illos tranſcurrentenr, 
| miaus calida reddere, &fc, 13. Qudd denique aer ſanguini ſingulis 
| Reſpirationibus aliquantilla ſui parte, admixtus, pauciſſimas quaſclam 
in ſpirituum animalium elaboratione particulas ſimul contribuat, All 
| theſe Uſes, although of great Conſequence, yet he thinks 
rather conduce to the We#-being, than the Being of the Ani- 
mal; becauſe without any of them, the Animal would not 
ſo ſpeedily die, as it doth by Strangling, or inthe Air-Pump, 
He therefore aſſigns a 14th, and the Wes e Uſe of Reſpi- 
ration to be, For the paſſing of the Blood through the Lungs, that is 
mw into them by the Heart, Etmull. Diſert. 2, cap. 10. ſect. 
I, & 16. | 
But the late Nr, Drake, with great Ingenuity and Addreſs, 
(like a Perſon ſo conſiderable for his Years, as he was in his 
Time, ) nat only eſtabliſh'd this Notion of Reſpiration, but 
alſo carries it farther, making 5 the true Cauſe of the * 
3 Ot 


_ rr 5 
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Speech taken as ſynonymous Things, or at leaſt, 
neceſſary Concomitants of one another. Moſes ( 


expreſſeth Animal-Life, by [The Breath of Life. 


Saith he, Gen. vii, 21. 22. All Fleſh that moneth 


on the Earth, Fowl, Cattle, Beafr, creeping 


That the Heart is a Muſcle, is made evident beyond all Doubt 
by Dr. Lower, And that the Motion of all Muſcles conſiſts in 
Conftrifiion is not to be doubted alſo. By which Means the 
Syftole is eaſily accounted for. But foraſmuch as the Heart 
hath no Antagonift-Muſch, the Diaſtole hath puzzled the great- 
eft Wits, But Dr. Drake with great Judgment, and much 
Probability of Reaſon, maketh the Weight of the Incumbent 
Atmoſphere to be the true Antagoniſt to all the Muſcles, which 


| Nerve both for ordinary Inſpiration, and the Conſtriction of 


the Heart. The Particulars of his Opinion may be ſeen in 
his Angiomy, 1, 2. c. . And in Phileſ, Tranſ. No, 281. 

- And I remember when I was at the Univerfity, my moſt 
ingenious and learned Tutor Dr. Will, when he read Ana- 
tomy to us, was of Opinion, That the _ were blown up 
by the Weight of the incumbent Air, and repreſented tho 
Manner of Reſpiration in this manner, viz. He put a Bladder 


| Into a Pair of Bellows, turning back the Neck of the Bladder, 


and tying it faſt, ſo that no Air might enter-in between the 


ladder and Bellows. 'This being done, when the Bellows 


were opened, the Bladder would be blown up by the Weight 
of the incumbent Air; and when ſhut, the Air would be 
thereby preſſed forcibly out of the Bladder, ſo as to bloy 
the Fire. This Experiment I take Notice of here; becauſe 
(beſides the Illuſtration it gives to Reſpiration) that oreat 
Genius ſeems to have had a truer Notion of this Phenomenon; 
than was very Common then, viz. about the Year 1677, or 
78; as alſo, becauſe J have in ſome Authors met with the 


ſame Experiment, without mention of Dr. Miu, whoſe I take 


it to have been. 


Another Uſe of great Conſideration, the already com. 
mended Dr. Cheyne aſſigns; namely, to Form the elaſtick 
Globules of which the Blood principally conſiſts, without 
which there would be a general QObſtruction in all the capil- 
lary Arteries. Cheyng's Philaſoplical Princ, of Natur, Neligien; ot 
Harris Lex. Tech, in Lungs. 8 © I 
(0) Gen. ji. Jovi, 17. and vis. 13. 55 Be- 


of the Heart ; which neither Borelle, Lower, Or Copper, much 
leſs any before thoſe great Men, have well accounted for. 
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Things, and Mau; all in auhoſe Noftrils was the 
Breath of Life in the dry Land died. So the 
Pſalmiſt, Pſal. civ. 29. Thou takeſt away their 
” Breath, they die. So grand an Act therefore in 
Common to all Animals, may juſtly deſerve a 
Place in this Survey of the Works of Gop in the 

# Animal-Kingdom. - © arent 
And here I might launch out into an ample De- 
= ſcription of all the Parts miniſtring to this neceſſary 
Act, and ſhey the curious Contrivance, and artifi- 
8 cial Structure of them; but a tranſient View ſhall 
© ſuffice. I might begin with the outward Guards, 
the Noſe and Mouth; but theſe have been already 
touched upon. But the exquiſite Mechaniſm of the 
Larynx, its Variety of Muſcles, its Cartilages, all 
ſo exquiſitely made for the Purpoſe of Reſpiration, 
and forming the Voice (c), are very admirable: And 
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= (5) Becauſe it would be endleſs to ſpecify the curious Me- 
chaniſm of all the Parts, concurring to the Formation of the 
Voice; 1 ſhall therefore for a Sample note only two Things: 
1. There are thirteen Muſcles provided for.the Motion of the 
# five Cartilages of the Larynr. Gibſ. Anat. I. 2. c. 14. a Sign of 
the careful and elaborate Proviſion that is made for the Voice. 
2. It is a prodigious Faculty of the Glottis, in contracting and 
dilating it ſelf with ſuch Exquiſiteneſs, as to Form all Notes. 
or (as the ingenious Dr, Keil ſaith,) ſuppoſing the greateſt Di- 
ſtance of the two Sides of the Glottis, to be one tenth Part of an Inch 


| in ſounding tæbelve Notes, (to which, the Voice eaſily reaches ;) this Line 
+ We ft be divided into twelve Parts, each of which gives the Aperture 
eeeuiſite for ſuch a Note, with a certain Strength, But if ue conſider 
e e Sub-diviſion of Notes, into cubich the Voice can run, the Motion of 

= the Sides of the Glottis is ſtill vaſtly nicer, For if two Chords ſound. 
e exatly Uniſons, one be fbortened one tero-thouſandth Part of its 
k WE Eength, a juſt Ear will perceive the Diſagreement, and à good Voice 
t © ſound the Difference, which is one one-hundred and ninety-ſixth 
Pa of a Note,” But ſuppoſe the Voice can divide a Note into a hun» 


& cred Parts, it follows that the different Apertures of the Glottis ar 
& iually divide the tenth Part of an Inch into twelug-hundred Parts, the 
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no leſs ſo is the Tongue (4), which miniſters to 
that, and many other Uſes too. * 

Next, the Fabrick of the (e) Trachea deſerves 
eſpecial Remark. Its Valve, the Epiglottis on the 
Top, to fence againſt all Annoyances ; its cartilagi- 

F 


Effect of each of which produces a ſenſible Alteration upon a good Ear. 


But becauſe each Side of the Glottis moves. juſt equally, therefore tle 
Diviſions are juſt double; or the Sides of the Glottis, by their Motion 
do actually divide one-tenth Part of an Inch into #4v0-thouſand four. 
bundred Parts, Keil's Anat, cap. z. ſect. 7. | 

(4) Among the Inſtruments of Speech, the Tongue isa 
neceſſary one; and ſo neceſſary, that it is generally thought 
no Speech can be without it. But in the third Tome of 1 
Epbem. Germ. is Publiſh:d, Fac, Roland: Agloſſoſtomographia, ſive 
Deſcriptio Oris ſine Lingud quod perfectè loquitur, & veliquas ſua; 
Furfttones naturaliter exercet, The Perſon deſcribed is one Pe, 
Durand, a French Boy of eight or nine Years old, who at five 
or fix laft his Tongue by a Gangrene, occaſion'd by the Small- 
Pox : Notwithſtanding which, he could (as the Title faith) 
ſpeak perfectly, as allo taſte, ſpit, ſwallow, and chew his 


Food; but this Latter he could do only on that Side he put it 


into, nat being able to turn it to the other Side his Mouth, 

In the ſame Tract, Chap. 6. is this Obſervation of Vertris. 
guous Perſons ; Memivi me 4 quodam ſat celebri Anatomico audivi- 
Je, dum de duplicaturs Mediaſtini ageret, ſi Membrana iſta duplex na: 


turaliter unita in duas partes dividatur, leguelam quaſi ex pectore pm. 


cedere, ut circumſtantes credant Demoniacum hunc, aut Sternomythum, 
(e) The Variation of the Wind. pipe is obſervable in every Creaturt, 
according as it is neceſſary for that of the Voice, In an Urchin, hid 
bath a very ſmall Voice, it is hardly more than membranous : And in a 
Pidgeon, which hath a law and ſoft Note, it is partly cartilaginon, 
and partly membranaus. In an Owl, which bath a good audible Nite, 
it is more cartilaginous 3 but that of a Jay, hath hard Bones inſtead 


Cartilages; aud fo of a Linnet: Whereby they bave both of them a 


louder and ftrenger Note, &c, | 

The Rings of the Mind. pipe are fitted for the Modulation of the Hot: 
For in Dogs and Cats, which in the Expreſſion. of divers Paſſions uſe 
4 great mary Notes, (as Men do, ) they are open and flexible, as in Man, 
hereby al, er any of them are ulated, or conjeatted, move or leſi, at 
zs convement for a higher ar deeper Note, &c, whereas in ſome other 4- 
wimals, as in the Japan-Beacock, which uſeth hardly more than cui 


Tha, 5, Keck, 97 42, 
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nous Rings (J) nearly environing it, with its mem- 
branous Part next the Gullet, to give the freer Paſ- 
© ſage to the Deſcent of the Food. And laſtly, Its 
inner Tegument of exquiſite Senſe to be readily 


affected with, and to make Efforts againſt every 


Thing that is hurtful or offenſive ; theſe, I ſay, do 
all juftly deſerve our Admiration. 


= Andno leſs prodigious are the Parts farther with- 
© in; the Bronchi, the Feſiculæ (g), with their muſ- 
N | | | 1 cular 
5 (FJ) It is a farther manifeſt Indication of ſingular Deſign in 


the cartilaginous Rings of the 4/pera Arteria, that all the 
Way where they are contiguous to the Oeſephagus, they are 
& membranous, to afford an eaſy Paſſage to the Food; bur after 
that, in the Bronchi, they are, ſome compleatly annular, ſome 
E triangular, c. And another obſervable is, the lower Parts 
of the ſuperior Cartilages, receive the upper Parts of the. 
inferior inthe Bronchi; whereas in the Aſpera Arteria, the Car- 
tilages run and remain Parallel to one another; which is a 


noble Difference or Mechaniſm in this (in a Manner) one 


and the ſame Part, enabling the Lungs, and Bronchi, to con- 
tract themſelves in Expiration, and to extend and dilate 
Z themſelves in Inſpiration. + 
(e) Iſhall not here intrench ſo much upon the Anatomiſt's 
province, to give a Deſcription of the Lungs, although it be 
a curious Piece of God's Workmanſhip ; but refer to Seignior 
& Malpighi, the firſt Diſcoverer of their Veſicule in 1660, in his 
two Letters to Borei de Pulmon. Alſo to Dr. Willis's Pharm, rat. 
Pag. 2. Sect. 1. Cap. 1. de Reſpir, Orig. & Uſ, who as he wrote 
after Malpighi, ſo hath mare accurately deſcribed thoſe Parts; 
and to Mr. Ccæuper's Anat, Tab. 24, 25, And if the Reader 
| hath a Mind to ſee what Oppoſition Seignior Malpiglu's Diſ- 
| coveries met with at Home and Abroad, and what Contro- 
verſies he had on that Account; as alſo his Cenſures of Dr. 
$#V:llis's Deſcription and Figures, he may conſult Malpight's 
Life written by himſelf. Pag. 4, to 21. | 

That the Lungs conſiſt of Veſicule, or Lobuli of Veſicule ad- 
mitting of Air from the Bronchi, is viſible, becauſe they may 
be blown up, cleanſed of Blood, and ſo dried. But Mr. Cocv- 
Per faith, he could never part the Lobuli, (ſo as to make Dr. 
Willi”'s Fig, 1. Tab. 3, & 4.) ſo that probably the Veſicule are 
contiguous to one another throughout each Lobe of the Lungs. 
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cular Fibres (5), as ſome aſſert they have, together 


with the Arteries and Veins, which every where 


accompany the airy Paſſages, for the Blood to re- 
ceive there its Impregnations from the Air. 


From hence I might proceed to the commodioy 


Form of the Ribs (i), the curious Mechaniſm of 
e EE JO Yv12 Hin the 


r 4 — 


And not only Air; but Diemerbroeck proves, That the Halt 


admit of Duſt alſo, from two Aſthmatick Perſons he opened; 


one a Stone -cutter's Man, the Veſiculæ of whoſe Lungs were 


ſo ſtuffed with Duſt, that in cutting, his Knife went as if 
through an Heap of Sand; the other was a Feather-driver 
who had theſe Bladders filled with the fine Duſt or Down d 
ERIN. nd: mots 5-7 6 1 8 80 | 

) There is a conſiderable Difference between Dr, Wills, 


and Etmuller, viz, Whether the Veſiculz of the Lungs have ary 
muſcular Fibres, or not? Etmwulter expreſly ſaith, Nullas E. 


bras muſculoſas, multo minus rubicundam Muſculorum compagem (ſui 
enim Veſicule albidæ & fere diaphane) in ipſis reperiri. Ubi ſupr, 
cap. 6. ſect. 2. And afterwards, ſect. 3. Pulmones eſſe mill 
1 muſculoſis fibris ceu propriæ explicationis organis deſtitutu, 
ut Dr. Willis as expreſly afferts, they have muſculous Fi- 
bres, and aſſigns an excellent Uſe of them; Cellule iſtæ writs 
lares, ut nixus pro expiratione contrattivos edant, etiam foras, uli fer 
Microſcopium plane conſpicere 25 muſculares obtinent, Ubi ſupnz, 
ſect. 16. And in the next Section, Ut pro data occaſione majoren 
aeris copiam exſufflent, aut materiam extuſſtendam ejiciant, fibris ni 
cularibus donate, ſeſe arctius contrabunt, contentaque ſua penitus erte. 
minant. Et enim ordinariæ pectoris Syſtolz, quas muſculoram velats 
tones ex parte efficiunt, acrem ferſan totum a Traches & Broncſii 
baud tamen a Veſicylis, quaque vice cjiciunt: propter has (quoties qu 
erit) iuaniendas, & toiius Pectoris cavitas plurimùm anguſtatur, & 
cellulæ ipſæ viſiculures a propriis ffbris conſtrictis coarfantur, 
(i) Circa hos motus [ Scil. Pectoris dilatationem, Ec. ] divini Ci. 
toris mechanicen, ad regulas Mathematicas plane adaptam, ſatis adi 
ram non poſſumus ; ſiquidem nulli alia in re manifeſtius 'O i 
wyeourTpiv videtur, Quippe cum pectoris, tum ampliatio, tum coarti- 
tio & quibuſdam XMuſculis (quorum munus unicum eft contrahere) per 
Fei debeat ; ves ita inſtituitur, ut Coſtæ que theracis, velut parallel 
grammi oblongi verſus cylindrum incurvati, latera efformant, in fiqura 
11646 quadratam, cum angulis rectis, pro pectoris ampliatione ; mod" 
rhomboeidem, cum angulis acutis pro ejuſdem contusctione, ducantur, = 


Willie /ubi ſupra, ſe, 28. Gul 
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ch Dr. Wii with an Error, in fancying there is an Oppoſis 
ion in the Office of the Intercoſtals, by Reaſon that the Fibres 


f the external and internal Intercoſtals decuſſate; that therefore 


he external ſerve to raiſe the Ribs, the.internal to draw them 
own. But Dr. Drake is of Steno's, and Dr. Mayow's Opinion. 
ET hat notwithſtanding the Deeuſſation of their Fibres, the 
Power they exert upon, and the Motion they effect in the 
Ribs, is one and the ſame. - Drake's Anat. I. 2. c. 7. and 1, 4. 
G 5. Mayo de Reſpir. s, . ; 
8 (7) Although Dr. Drake, and ſome others, deny the Inter- 
als being Antagoniſt-Muſcles, as in the preceding Note; 
et they, and moſt other Anatomiſts that I have met with. 
tribute a conſiderable Power to them in the Act of Reſpi- 
ation, as they do alſo to the Subclavian and Triangular-Muſ- 


3 WA 
VV 


ons, I. Quia reſpirando nullam in illis contractionem ſentio. 2. Quia 

ſibi invicem non adducuntur, & . 3. Quia Coſtæ omnes ab aliis 
ods enarratis muſculis moventur, idque ſimul, &c. Intercoſtales ita- 
e, necnon Subclavios Muſculos Coſtis, parietum inſtar, ad complenda 
Pierſtitia intercoſtalia, pectuſque integran dum, ac Coftas connectendas, 
Prertectos eſſe, probabilitey concluds; quo munere triangulares etiam 


fungi, rationi conſentaneum eſt, Etmul. Diſſert. 2. cap. 4, 
: | | | 


n Lr 
3 RT, 
gt 


; | But as to the Uſe of the Triangular-Muſcle in Reſſ Iration, 
We may judge of it, from its remarkable Size and Uſe in a 
Dog ; of which Dr. Willis gives this Account from Fallopius : 


3 


Homine parvus aded & ſubtilis iſte ¶ Muſculus] eff, ut vix pro 


Huſculo accipi queat: in Cane per totum os pectoris protenditur, & 


ilagines omnes, etlam verarum Coſtarum flerno inoſculatas, occu- 


Cujus diſcriminis ratio divinam circa Animalium fabricas Provi- 


iam plane indigitat. Quippe cum hoc animal, ad curſus veloeiſſi- 
Dos & din continuandes natum, quo ſanguis, dum intenſi us agitatur, 
| | | fte 


þs ; but the learned Etmuler denies it for theſe three Rea - 


$ * — — IE” 9 


Almighty Creator, which although taken Notice of 
Subject I am upon; and that is the Circulation of 


miſſion of the Blood without paſſing it through the 


the Circulation of the Blood through the Heart of the Few, 


I 56 3 a Of Reſ. piration. Book ; IV. 
But paſſing them by, I ſhall ſtop at one prodigious 
Work of Nature, and manifeſt Contrivance of thy 


by others (n), yet cannot be ealily paſſed by inthe 


the Blood in the Fætus in the Womb, ſo different 
from the Method thereof after it is Born. In th; 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpiration 
there are two Paſſages () on Purpoſe for the Tram- 


| Lungs, 


rite accendatur eventileturque, aerem celerrime & fortiter uti nſpirar, 
ita etiam exſpirare debet———idcirco_propter hunc actum firmius oben. 
dum (cujus in Homine haud magngs eſt uſus) muſculus caninus mien 
ingentem & tanto operi parem ſortitur. Willis, ubi ſupra, {cR, ;:, 
(ui) Ray's Wiſdom of God in the Creation, Pag. 343. 

(n) Mr. Cheſelden, an ingenious and maſt accurate Anat 
miſt, having ſomewhat Particular in his Obſervations abat 


I ſhall preſent the Reader with ſome of his Obſervation, 
which he favoured me with the Sight of. The Blood (fait 


he) which is brought to the Heart by the aſcending Cava, 5 aſſes i 3035 

the Right Auricle into the Left, through a Paſſage called Foramen Wi 44; 
Ovale, in the Sceptum {common to them both} vi . 8 M 
ng through the Right Ventricle (as after the Birth) wwbile the Bludſm Wi Tu Fins 
the deſcending Cava paſſeth through the Ripht Auricle and Venirit I 


into the Pulmonary Artery, and thence into the Aorta through the Dif 


betwwixt that and the Pulmonary Artery, called Ductus Arteriolu rent ( 


ehilſt a ſmall Portion of the Blood, thrown into the Pulmonary dn re 
paſſeth through the Lungs, no more than is ſufficient to keep open i other 
Pulmonary Veſſels, Thus both Ventricles are employed in driving i = — 
Blood through the Aorta to all Parts of the F cetus, and to the Moti i = 
too. But after the Birth, the Blood being to be driven from the Aom ferre v 
through the Feetus alone, and not the Mother too, one Ventricle lem e 45 N 
ſufficient, whilſt the other is employed in driving the Blood through tl pediby, 
Lungs, the Ductus Arterioſus being ſout up by means of the Alm. vr 
tian of its Poſition, avhich happens to it from the raiſing the Aorta demer/ 


the Lungs, when they become inflated, After that the Blood is iu en 
dri een into the Lungs, in its return it puts the Valve of the Forami! 
Ovale againf the Foramen it ſeif, to «hoſe Sides it ſoon adheres, 7 


aquis 


— ͤv9 P ³ —-Vw Leen 5 x opener 


S Caae. VII. Of Reſpiration, 157 
2 Lungs. But as ſoon as the Ferus is Born, and be- 
come thereby a perfectly diſtin& Being, and breathes 
or it ſelf, then theſe two Paſſages are ſhut up; one 
nearly obliterated, the other becomes only a Liga- 
ment, _ in ſome Creatures that are Amphibi- 
| ous, or are forced to lie long under Water, in whom 


© theſe Paſſages probably remain open (o). 
And now what Action of any rational Creature, 

what is there in a Man's Life, that doth more 
| | plainly 
© /o ſtops up the Paſſage, The Ductus Arterioſus, or Ductus Arte- 
Erioſus in Ligamentum verſus, 7s ſcldom to be diſcerned in adult Bo- 
ties, but the Figure of the Foramen Ovale 7s never obliterated, 

(o It hath been generally thought to be not improbable, 
but that on ſome Occaſions the Foramen Ovale may remain 
open in Man. In a Girl of four or five Years of Age, Dr. 
Connor found it but halfcloſed, and in the Form of a Creſ- 
cent. And he thinks ſomewhat of this Kind might be in the 
Perſon whoſe Skeleton was found to have no Joints in the 
Back-Bone, Ribs, & c. Of which a Deſcription, with Cuts, 
may be found in Phil, Tranſ. No. 215. And more largely in his 
Diſſert. Med. Phyſ. de ſtupendo Oſſicum coalitu, where he adds to 
the Girl, in whom the For, Ov. was not ſhut, a like Obſer- 
vation of another Girl he opened at Oxferd of three Years 
Old ; In qua Foramen Ovale fere erat occluſum, in medio tamen, exili 
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f ee, Jer quod Turundam facile tranſmiſi, erat pervium, p. 30. 
4 So Mr. Cowper (than whom none more accurate and a better 


Judge) faith, I have often found the Foramen Ovale open in the 
Adult. Anat, 8 Fig. 3. But Mr. Cheſelden is of a diffe- 
rent Opinion, Of which in the following Note. 

From ſomewhat of this Cauſe, I am apt to think it was 
that the Tronningholm Gardiner eſcaped drowning, and ſome 
others mentioned by Pechlin, His Stories are, Hortulanus Tron- 
* ningholmenſis etiamnum wvivens, annos natus 65, pro illa ætate ſatis 
Moti ¶adbuc valens & vegetus, cum ante 1 8 annos alii in aquas delapſo opem 
om ferre vellet, forte fortuna & ipſe per glaciem incautiùs procedens, aquas 
_ incidit 18 ulnas profundas : ubi ille, corpore erecto quaſi ad perpendiculum, 
12h th pedibus fundo adhæſit. Conſtitit ſic per 16 horas, antequam producere- 
, tur in auras, Dixit autem, ſimul ac infra aquarum ſuperſiciem fuit 
a) demerſus, ſtatim obriguiſſe totum, &, ſi quem tum habuit motum & 
ah ſenſum, amiſiſſe, niſi quod ſonantes Stockolmii campanas etiam ſub 
. «quis cbſcuriùs percipere ſibi fit viſus. Senſit etiam, ſtatim ſeſe velut 
ar | veſiculain 
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plainly-ſhew Deſign, Reaſon, and Contriyance, 
than this very Act of Nature doth the Contriyance 


weficulam ori applioùſſe, adeò ut aqua nulla os penetraverit, in aum 
verd tranſitum, etiam ſentiente illo, babuerit z atque inde auditum ſuuy 
debilitatum aliquandiu eſſe. Hoc ſtatu dum 16 boras permanſit fu. 
fra queſitus, tandem repertum, conto in caput inſixo, cujus etiam ſen. 
ſum ſe habuiſſe dixit, fundo extraxerunt, ſperantes ex move aut perſuc: 
fione gentis revicurum eſſe, Itaque pannis linteiſque produttum oby!. 
uunt, ne aere admitti poſſit pernicioſus futurus ſubito illapſu : cufud. 
tum fic ſatis ab acre ſenſim ſenſimque tepidiori loco admovent mor calid 
adoriuntte faſciis, fricant, radant, & ſufflaminatum tet boris ſanguing 
corporiſque motum negotiosd ills opera reducunt: denique antapopleflici 
Es penialibus liquoribus vite reddunt & priſtinæ mobilitati. Retulit i 
atque oftendit ſe etiamnum in capite circumferre veſtigia violentia i 
conto illate, & cephalalgiis vexari graviſſimis, Et propter bunc ijſun 


raſum religiosè a popularibus, & hujuſce rei teſtibus probatum, Sereiſ. 


ſimæ Regine matris munificentia & annuo ſtipendio eſt donatus.___.& 
Serenif, Principi =—oblatus vivus ſui teſtis wm——Conſitnatam mam 
babes Hiſtoriam D. Tilaſii, Biblioth. Reg, Præfecti, qui teſtatus et | 
prænoviſſe mulierem, que tres ipſos dies ſub aquis heſit, & ſimilemin 
modum, quo Hortulanus ille, reſuſcitata, adhuc dum lucis plend fruitm 


uſurd. Accedit Nob, Burmanni———fides, qui corfeſſus eft, —ſe in 


pago Boneſs parochie Pithoviæ concionem frequentaſſe funebrem, in 
gud, dum acta vecenſeret Præco Senis cujuſdam ſeptuagenarii Laur, 
Jonæ ——audiverit ex ore Concionatoris, viuum eum, adoleſcentem 1) 
annorum, aquis ſubmerſum, ) demum bebdomadg (rem prodigicſam!) 
extractum ad ſe rediiſſe vivum & incolumen, Pechlin, de Aer. & 


Alim. def. c. 10. 


Shall we to this Cauſe, or to the Oſſification, or more than 
ordinary Strength of the Wind-Pipe, attribute the Recorery 


to Life of Perſons hanged ? Of which Pechlin fires an In. 
_ Rance that fell under his own Knowledge, of a 


oman hang 
ed, and in all Appearance dead, but recovered by a Phyſiciat 
accidentally coming in, with a plentiful Adminiſtration of 
Spir. Sal. Armon, Pechl. ib. c. 9. And the Story of Anne Green, 
executed at Orford, Dec. 14, 16 50. is ſtill well remembered 
among the Seniors there, She was hanged by the Neck near hu 
an Heur, ſome of her Friends in the mean Time thumping ber on tit 
Breaſt, others hanging with all their Weight upon her Legs, ſometimts 
lifting ber up, and then pulling her down again with a ſudden Fi, 
thereby the ſooner to diſpatch her out of her Pain; as her rinted 
Account wordeth it. After ſhe was in her Coffin, being ob- 


ſerved to breathe, a luſty Fellow ſtamped with aFthis Fore 
| 6 


\ 
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and Deſign of the great Gop of Nature? What is 
nought and Contrivance, if this be not? Namely, 
hat there ſhould be a temporary Part in the Body, 
made juſt for the preſent Exigence; to continue 
whilſt there is Occaſion for it, and to ceaſe when 
there is none; in ſome Creatures to remain always, 
by Reaſon of their amphibious Way of Living, and 
n Land-Animals (purely ſuch) to ceaſe, 
Another excellent Contrivance, a-kin tothe laſt, 
s, for the Preſervation of ſuch Creatures whoſe Oc- 
Eafions frequently neceſſitate them to live without, 


pamed here, whoſe Habitation is always in the 
Waters; but theſe belong to an Element which I 
Tannot at preſent engage in. But there are many 


n her Breaſt and Stomach, to put her out of her Pain. 


ind Dr. Clark, ſhe was again brought to Life. I my ſelf ſaw 
er many Years after, after that ſhe had (T heard) born di- 
mers Children. The Particulars of her Crime, Execution 
g. {Wand Reſtauration, ſee in a little Pamphlet, called News from 
in {WS Dead, written, as I have been informed, by Dr. gt 
of afterwards the moſt vigilant and learned Preſident of Tri- 
, g -College, Oxcn,) and publiſhed in 1651, with Verſes upon 
ed he Occaſion. | 


© (2) The Sa-Caff hath the Foramen Ovale, by which Means it 
enabled to ſtay long under the Water, as the Pariſ. Ana- 


ns ts. Of which ſee in Book VI. Chap, 5, Note (c). 

, But the fore-commended Mr. Cheſ-1den, thinks the Foramen 
ted rale is neither open in amphibious Creatures, nor any adult 
ob- and-Animals. When 1 frft (ſaith he) applied my ſeff tothe Di- 


s. of 


: Gon of Human Bodies, I had no diſtruſt of the frequent Accounts of 
1 ; TY : the 


. Rr e + 5.0. * — 


br with but little Reſpiration: Fiſhes might be 


Animals of our own Element, or partly ſo, whoſe 
Organs of Reſpiration, whoſe Blood, whoſe Heart; 
' Wand other Inſtruments of Life, are admirably ac- 
ommodated totheir Method of Living: Thus ma- 
y amphibious Creatures (p), who live in Water 
1 - | as 


But by the Aſſiſtance of Dr. Peity, Dr. Willis, Dr, Bathurſt, 


WU 
— 2 


| Life, and all Things. 
ni ſtook the Oſtium Venarum Coronariarum for the Foramen. 


| Utero, unleſs the Ductus Arterioſus was open alſo, 


) Of the 8 Conformation of the Heart and Lung 
of the 


they convey themſelves from Place to Place, ac 


160 Of Reſpiration. Boox IV. 
as well as Air; many Quadrupeds, Birds, Inſegs, 
and other Animals, whocan live ſome Hours, Days, 
yea, whole Winters, with little or no Reſpiration, 
in a Torpitude, or ſort of Sleep, or middle State 
between Life and Death: The Proviſion made fer 
theſe peculiar Occaſions of Life, in the Fabrick of 
the Lungs, the Heart, and other Parts of ſuch 
Creatures (), is manifeſtly the Work of Him, who 
as St. Paul ſaith (r), Giverh to all Breath, and 


1 * * 


the Foramen Ovale being open in Adults 3 but I find ſince, tha] 


like I ſuppoſe Authors have done, «vho aſſert that it is always in 
in amphibious Animals; for cue have made diligent Enquiry into thff 
Animals, and never found it open, Neither would that (as they ini. 
gine) ſerve theſe Creatures to live under Water, as the Fœtus dub i 


This Opinion of Mr. Cheſelden hath this to render it pro 
bable, That the Oſtium Venarum Coronariarum is ſo near the 
Foramen Ovale, that without due Regard, it may be eaſh 
miſtaken for it. Such therefore as have Opportunity of ex 
amining this Part in amphibious Animals, or any other $ub- 


ject, ought to ſeek for the Oſtium, whenever they ſuſped 
they have met with the Foramen. 


Tortoiſe, which is an Amphibious Animal. See Bit 
VI. Chap. '5. Note (b), | 


(r) Adds xvii. 25. 5 5 
8888888888888 2 2288828888887 
CHAP. VIII. Of the Motion of Animals, 


NEXT to the two Grand Acts of Animal Lif, 
their Senſe or Reſpiration, I ſhall conſide 
their Motion, or Locomotive Faculty; where) 


cording to their Occafions, and Way of Life: And 
the admirable Apparatus to this Purpoſe, is a pla 
| Demon 


Demonſtration of God's particular Foreſight, Care, 
and eſpecial Providence towards all the Animal 
World. b | 
And here I might View, in the firſt Place, the 
& Muſcles, their curious Structure (a), the nice tack= 
ing them to every Joint, to pull it this Way, and 
that Way, and the other Way, according to the 
ſpecial CUPS Defign, and Office of every ſuch 
; _ Alſo their various Size and Strength ; ſome 
large and corpulent, others leſs, and ſome ſcarce 
viſible to the naked Eye; all exactly fitted to every 


Place, and every Uſe of the Body. And laſtly, I 


might take Notice of the muſcular Motions, both 
$ involuntary and ſpontancous (4). 
1 | | a Next, 

(=) That the Muſcles are compounded of Fibres, is viſible 
enough. Which Fibres, the curious and ingenious Bore#z 


| faith, are cylindraceous; not hollow, but filled with a ſpungy 
pithy Subſtance, after the Manner of Elder, as he diſeover 


b. by his Microſcopes. Borel, de Mot, Am mal. Part 1. | 

0 Theſe Fibres, he ſaith, are naturally white; but derive 
their Redneſs only from che Blood in them. | 

in Theſe Fibres do in every Muſcle, (in the Belly at leaſt of 

$1 the Muſcle,) run Parallel to one another, in a neat orderly 


Form. But they do not at all tend the ſame Way, but ſome 
nun ailant, ſome long-ways, c. according to the Action or 
Poſition of each reſpective Muſcle. The Particulars of which, 
and of divers other Obſervables in the Muſcles, would, beſides 
Figures, take up too much Room in theſe Notes; and there- 
ore L muſt refer to the Anatomiſts, particularly Steno, Boreui, 


it, and Care, in the Provifion made by proper Muſcles and 
de Nerves, for all the different Motions in Animal Bodies, both 
þ involuntary, and voluntary. It is a noble Providence, that 

| molt of the vital Motions, ſuch as of the Heart, Stomach, 
ac Guts, Sc. are involuntary, the Muſcles ating whether we 


lleep or wake, whether we will, or no. And it is no leſs 


brovidential that ſome, even of the vital Motions, are partly 
voluntary, partly involuntary, Js that for Inſtance, of Breath- 


ing, 
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Caper, &c. . | | 1 5 | 
(6) The Infinite Creator hath generally exerted his Art 
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ing, which is 


162 The Motion Book IV. 
Next, I might Survey the ſpecial Fabrick of the 
Bones (c), miniſtring to Animal Motion, Next, [ 
might 


erformed both ſleeping and waking ; but can 
be ſited for a ſhort Time on Occaſion, as for accurate 
Hearing any Thing, Sc. or can be encreaſed by a ſtronger 
Blaſt, to make the greater Diſcharges of the Blood from the 
Lungs, when that any Thing overcharges them. And as for 
the other Motions of the Body, as of the Limbs, and ſuch 
as are voluntary, it is a no leſs Providence, that they are ab. 


- ſolutely under the Power of the Will; ſo as that the Animal 


hath it in his Power to command the Muſcles and Spirits, 
or any Part of its Body, to perform ſuch Motions and AQi- 
ons as it hath Occaſion for. | 

(c) Quid dicam de Offibus ? que ſubiecta corpori mirabiles commiſſ. 
ras haben, & ad ſtabilitatem aptas, & ad artus fintendos accommy- 
datas, & ad motum, & ad omnem corporis actionem. Cicer, de Nat, 
Deor. J. 2. c. 55. N 

By Reaſon it would be endleſs to mention all the Curioſ- 
ties obſervable in the Bones, I ſhall for a Sample, ſingle out 
only an Inſtance or two, to manifeſt that Deſign was uſed in 
the Structure of theſe Parts in Man. 

The firſt ſhall be in the Bacł- Bone, which (among many 
others) hath theſe two Things remarkable. 1. Its different 
Articulations from the — ven of the Body. For here 
molt of the Joints are flat, and withal guarded with Aſperi- 
ties and Hollows, made for catching and holding; fo as 
firmly to lock and keep the Joints from Luxations, but withal 
to afford them ſuch a Motion, as is neceflary for the Incur- 


"vations of the Body. 2. The difference of its own Joints in 


the Neck, Back and Loins. In the Neck, the Atlas, or up- 
r Vertebra, as alſo the Dentata, are curiouſly made, and 
jointed (differently from the reſt) for the commodious and 
eaſy bending and turning the Head every Way. In the Thorar, 
or Back, oy are more cloſe and firm; and in the Loins 
more lax anc a 
the Knobs and Sockets turned the quite contrary Way, to 
anſwer the Occaſions the Body hath to bend more there, 
than higher in the Back. I ſhall cloſe this Remark with the 
ingenious Dr. Keil's Obſervation, e : 
The Seructure of the Spine is the very beſt that can be contrived; 
for had it been all Bone, cbe could have had no Motion in our Backs 3 
had it been of tero or three Bones articulated for Motion, the Medulla 
Spinalis muſt have been neceſſarily bruiſed at every Angle or 2 
Nai eſides, 


pliant; as alſo the Spines are different, and 
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beſides, the whole would not haus been ſo pliable for the ſeveral Poſtures 
If it had been made of ſeveral 
Bone without intervening Cartilages, we ſould have had no more Uſe of 
us, than if it bad been but one Bone, I each Vertebra had had its own 
Aſſtind Cartilages, it might have been eaſily diſlocated; And laſtly, 
= The oblique Proceſſes of each ſuperior and inferior Vertebra, keep the 
= middle one that it can neither be thruſt backwards nor forwards to com- 
preſi the Medulla Spinalis. Keil's Anat. cap. 5. ſect. 8, 
= Compare here what Galen faith of the Articulations, Liga- 
ments, Perforation, &c, of the Spine, to prove the Wiſdom 
and Providence of the Maker of Animal Bodies, againſt ſuch 
Jas found Fault with Nature's Works ; among which he names 
+ | Diagoras, Anaxagoras, Aſclepiades and 1 Vid. Galen. de Uſ; 
Part. I. 12, init. and Chap. 11, &c. alſo L. 1 3. init. 8 
2. The next Inſtance ſhail be in one or two Things, where- 
in the Skeletons of Sexes differ. Thus the Pelvis made in 
the Belly by the Ilium, Ca Coxendicis and Pubis, is larger in a 
Female than Male Skeleton, that there may be more Room 
for the lying of the Viſcera and Fetus. So the Cartilage bra- 
1 eing together the two Offa Pubis, or Sharebones Bartboline ſaith, 
Wis twice thicker and laxer in Women than Men : As alſo is 
the Cartilage that tieth the Os Sacrum to its Vertebra; and all 
to give Way to the Paſſage of the Fru. | 
Another conſiderable Difference is in the cartilaginous 
production of the ſeven long Ribs, whereby they are brace 
to the Breaſt-Bone. Theſe are harder and firmer in Wo- 
men than in Men; the better to ſupport the Weight of the 
EBreafts, the ſucking Infant, &c RO, 
le is remarkable in the Joints, and a manifeſt Act of 
Caution and Defign: r. That altho the Motion of the Limbs 
be circular, yet the Center of that Motion is not in a Point, 
but an ample Superficies. Ina Point, the Bones would wear 
Wand penetrate one another; the Joints would be exceedingly 
weak, &c, but the Joints conſiſting of two large Superficies, 
Concave, and Convex, ſome furrowed and ridged, ſome like 
Ball and Socket, and all lubricated with an oity Subſtance, 
5 « are incomparably prepared both for Motion andStrength; 
z. That the Bones next che Joint are not ſpungy, as their Ex- 
tremities commonly are, nor hard and brittle, but cappe 
with a ſtrong, tough, ſmooth, cartilaginous Subſtance, ſerving 
both to Strength and Motion, | | Sg 
But let us here take Notice of what Galen mentions on this 
Subject. Articulorum unuſquifque Eminentiam Cavitati immiſſam 
habet e Veruntamen hoc fortaſſe non aded mirabile eſt : Sed fs, confide- 
rata omniumi totius corporis oſſium mutud cornexione, Eminentias ca. 
viatitags fuſcipientibus æquales ſemper inueneris 3 Hoc mirablle. St 
M 2 | en 
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might take Notice of the Joints (d), their com- 
pleat Form adjuſted to the Place, and Office they 
are employed in ; their Bandage, keeping them 
from Luxations ; the oily Matter (e) to lubricate 


them, and their own Smoothnels to facilitate their 
Motion. 


And laſtly, I might trace the various Nerves 
throughout the Body, ſent about to miniſter to its 
various Motions (F). I might conſider their Ori- 


gin (g) 
enim juſto amplior eſſet Cavitas, laxus ſane & infirmus fieret Articu. 
Ius ; fi ſtrictior, motus difficulter fieret, ut qui nullam verſionem habe- 
ret; ac periculum eſſet non parvum, eminentias offium arctatas frangi: 
fed horum neutrum factum eff, Sed quoniam ex tam ſecurd con- 
ſtructione periculum erat, ve motiones difficilius fierent, & eminentiæ 
Mum extererentur, duplex rurſus auxilium in id Natura molita ef, 
I, Cartilagine os utrumque ſubungens, atque oblinens : alterum, ijji 
Cartilaginibus humore m unctuoſum, velut eleun, ſuperfundens s per 

que ui facilè mobilis, s atiritu contumax omnis articulatio Offium fafta 
7 5 undique diligenter Articulus omnis cuſtodiretur, Ligamenta 
guedam ex utroque oſſe produxit Natura, Galen de Uſ. Part, l. 
1 | 
(e) For the affording this oily or mucilaginous Matter, 
there are (/andules very commodiouſly placed near the Joints, 
ſo as not to ſuffer too great Compreſſion by the Motion of the 


nei * Bones, and yet to receive a due Preſſure, ſoasto 
cau 


of the Mucilaginous Glands have ſome Length in their aſſage 
from the Glands to their Mouths ; which is a good Contri- 
vance, to Prevent their Mouths being oP refled by the Muci- 
lage, as alſo to hinder the too plentiful Effuſion thereof, but 
et to afford a due Expreſſure of it at all Times, and on all 
1 as particularly in violent and long continued Mo- 
tions of the Joints, when there is a greater than ordinary 
Expence of it. Sce Cowper's Anat. Tab, 79. | 
65 There is no Doubt to be made, but that the Muſcles 
receive their Motion from the Nerves. For if a Nerve be out, 
or ſtreightly bound, that goes to any Muſcle, that Muſcle 
ſhall immediately loſe its Motion, Which is doubtleſs the 
Caſe of Paralyticks ; whoſe Nerves are ſome of them by Ob- 


ſtructions, or ſuch like Means, reduced to the ſame State as 
if cut or bound, And 


e a ſufficient Emiſſion of the Mucilage into the Joints. | 
Alſo, another Thing conſiderable is, that the excretory Ducts 
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gin (g), their Ramifications to the ſeveral Parts, 
and their Inoſculations with one another, according 
to the Harmony and Accord of one Part with ano- 
ther, neceſſary for the Benefit of the Animal. But 
ſome of thoſe Things I have given ſome 'Touches 
upon already, and more I ſhall mention hereafter 
(4), and it would be tedious here to inſiſt upon 
them alb „ 
Iſhall therefore only ſpeak diſtinctly to the Loco- 
motive Act it ſelf, or what directly relates to it. 
And here it is admirable to conſider the various 
Methods of Nature (1), ſuited to the Occaſions of 
( | | various 
And this alſo is the Cauſe of that Numneſs or Sleepineſs we 
find oftentimes, by long ſitting or lying on any Part. | 
Neither is this a modern Notion only; for Galen ſaith, Prin- 
ei hum Nervorum omnium Cerebrum eſt, & ſpinalis Medulla. Et 
Nervi a Cerebro animalem virtutem accipiunt Nerverum utilitas 


eſt facultatem dent s & Mois à principio in partes diducere. And 
this he intimates to have been the Opinion of Hippocrates and 


. 


Plato, de UF. Part. I. 1. c. 16. & paſſim. 

(e) Dr. Wiuis thinks, That in the Brain the Spirits are ela- 
borated that miniſter to voluntary Motion; but in the Cere- 
beuum, ſuch as effect involuntary, or natural Motions ; ſuch 
as that of the Heart, the Lungs, &c. Cerebri Anat, c. 15, 

() See Bok V. Chap. 8. 

(i) To the foregoing, Iſhall briefly add ſome Examples of 
the ſpecial Proviſion made for the Motion of ſome Animals by 
Temporary Parts, Frogs and Toads, in their Tadpole-ſtate, have 
Tails, which fall off when their Legs are grown out. 'The 
Lacerta Aquatica, or Water-Newt, when Young, hath four neat 
ramified Fins, two on a Side, growing out a little above its 
Fore-legs, to poiſe and keep 1 Body upright, (which gives it 
the Reſemblance of a young Fiſh,) which fall off when the 
1 are - grown. And the Nymphe and Aureliæ, of all or molt 
of the Inſects bred in the Waters, as they have particular 
Forms, different from the Inſects they produce; ſo have alſo 
peculiar Parts afforded them for their Motion in the Waters: 
Oars, Tails, and every Part adapted to the Waters, which 


are utterly varied in the Inſects themſelves, in their Mature 
Fate in the Air, 
M 3 (0 Jam 
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various Animals, In ſome their Motion is ſwift, in 
others ſlow. In ſome performed with two, four, or 
more Legs; in ſome with two, or four Wings; in 
ſome with neither (E). r 

And firſt for ſwift or ſlow Motions. This we find 
is proportional to the Occaſions of each reſpective 


Animal. Reptiles, whoſe Food, Habitation, and 


Netts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardſhip, they need 
neither Legs nor Wings for their Tranſportation; 
but their vermicular or ſinuous Motion (performed 
with no leſs Art, and as curiouſſy provided for as 


the Legs or Wings of other Creatures: This, I ſay, 


is ſufficient for their Conveyancdee. 
Man and Beaſts, whoſe Occaſions require a 
large Room, have accordingly à ſwifter Motion, 
with proper Engines for that Service; anſwerable 
to their Range for Food, their Occupation of Buſi- 
neſs, or their want of Armature, and to ſecure them 
againſt Harms (7. But 


— 


(k) Fam word alia animatia gradiends, alia ferpendo, ad paſtum ac- 


c dunt, alia wolando, alia nando, Cic. de Nat. Deor, 1. 2. c. 47. 


Compare alſo what Galen excellently obſerves concerning 
the Number of Feet in Man, and in other Animals; and the 
wiſe Proviſion thereby made for the Uſe and Benefit of the 
. e eee De UN. Part, in the Beginning of the 
third Book. | 


) As ſhall hereafter ſhew, That the Indulgent Creator 


hath abundantly provided for the Safety of Animals by their 
Cloathing, Habitations, Sagacity and Inftruments of Defence; 
ſo there appears to be a Contemperament of their Motion 
with theſe Provifions, 'They that are well armed and guard- 
ed, have commonly a ſlower Motion; whereas they that are 
deſtitute thereof, are ſwifter. So alſo timid helpleſs Ani- 
mals are commonly {wift ; thus Deer and Hares : But Ani- 
mals endowed with Courage, Craft, Arms, &c. commonly 
Ion gas.” OE TER ds 
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But for the winged Creatures (Birds and Inſects,) 
as they are to traverſe large Tracts of Land and 
Water, for their Food, for their commodious Habi- 
tation, or Breeding their Young, to find Places of 
| Retreat and Security from Miſchiefs; ſo they have 
accordingly the Faculty of flying in the Air ; and 
that ſwittly or flowly, a long or ſhort a Time, ac- 
cording to their Occaſions and Way of Life. And 
accordingly their Wings, and whole Body, are cu- 
riouſly prepared for ſuch a Motion; as I intend to 
ſhew in a proper Place (n). | 
Another remarkable Thing in the motive Faculty 
| of all Creatures, is the neat, geometrical Perfor- 
mance of it. The moſt accurate Mathematician, 
the moſt skilful in mechanick Motions, cannot pre- 
ſcribe a nicer. Motion (than what they perform) to 
the Legs and Wings of thoſe that walk or fly (), 
or to the Bodies of thoſe that creep (o). Neither 
can the Body be more compleatly poiſed for the Mo- 
tion it is to have-in every Creature, than it already 
actually is. From the largeſt Elephant to the ſmal- 
leſt Mite, we find the Body artfully balanced (9). 
The Head not too heavy, nor too light for the reſt 
of the Body, nor the reſt of the Body for it (4). 
| | | The 


(n) See Book VII. Chap. x. 

(*) See Book VII. Chap. 1. the End, 

(o) See Book IX. Chap, 1. Note (e). 

(p) Siquis unquam alius Opifex, æqualitatis & proportionis magna 
babuit providentiam, certe Natura habuit in animalium corperibus con- 
fermandis; unde Hippocrates eam rectiſſimè juſtam nominat, Galen, 
de UC, Part. Ea mc: | | 

() The Make of the Bodies of ſome Watecr- Fowl, ſeems 
to contradict what I here ſay, the Heads and long Necks of 
ſome, as of Swans, Ducks and Geeſe ; and the hinder Parts, 
ef others, as of the Doucker and Moor-hen, and ſome other 

| M4 Kinds, 
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'ThePiſceraarenotlet looſe, or ſo placed, as to ſwag, þ 
1 over-balance, or over- ſet the Body; but well-braced, [LES 
and diſtributed to maintain the æquipoiſe of the Bo- 
dy. The motive Parts alſo are admirably well fx. . 
ed in reſpect to the Center of Gravity; placed in Of 1 
| the very Point, fitteſt to ſupport and convey the _ 
Body. Every Leg beareth his true Share of the Bo- 
| dy's Weight, And the Wings fo nicely are ſet to 
ö the Center of Gravity, as even in that fluid Me- 
| | dium, the Air, the Body is as truly balanced, as we 
| could have balanced it with the niceſt Scales. 
| But among all Creatures, none more elegant « # 
1 than the ſizing the Body of Man, the gauging lis & << 
Body fo nicely, as to be able to ſtand erect, to 


l ſtoop, to fit, and indeed to move any way, only ſtocl 
| with the Help of ſo ſmall a Stay as the Feet (7): 17 
| whoſe Mechaniſm of Bones, Tendons and Mulcles = 
to this Purpoſe, is very curious and admirable. MW = 

its P. 


But inſtead of being an Argument againſt, it is a notable In. 
ſtance of the Divine Art and Providence, theſe Things being 
nice Accommodations to their way of Life, Of ſuch as hare 
long Necks, ſee Book VII. Chap, 2. Note (i). 
And as for ſuch whoſe hinder Parts ſeem to over-balance 
their foremoſt Parts, whereby they fly with their Bodies in a 
manner erect, this alſo is an excellent Accommodation to their 


| 5 Kinds, ſeeming to be too heavy for the reſt of their Body, 


way of Life, which is Diving rather than Flying. Vi, Book Bi 
VII. Chap, 4. Note (c). e | ter. a 
(r) See Book V. Chap. 2. Note (b), th bo 
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CHAP, 


Hing diſpatched the Motion of Animals, let 


the Infinitely Wiſe Creator hath appointed them to 
move and act, and perform the Offices of the Crea- 

tion in. And here we find every Particular well 
| ordered. All Parts of our Terraqueous Globe fit 
for an Animal to live and a& in, are ſufficiently 
ſtocked with proper Inhabitants: The watery Ele- 
ment (unfit, one would think, for Reſpiration and 
Life) abounding with Creatures fitted for it ; its 
Bowels abundantly ſtored, and its Surface well be- 


| ſpread. The Earth alſo is plentifully ſtocked in all 


its Parts, where, Animals can be of any Uſe; not 

| probably the deepeſt Bowels thereof indeed, being 
Parts in all likelihood unfit for Habitation and Ac- 
tion, and where a living Creature would be uſeleſs 
ins the World; but the Surface every where abun- 
dantly ſtored, „ 
But that which is moſt conſiderable in this Mat- 
ter, and 2 ſheweth the Divine Management in 
the Caſe, is, that thoſe Creatures are manifeſtly 
deſigned for the Place in which they are, and the 
Ule and Services they perform therein. If all the 
Animals of our Globe had been made by Chance, 


£ 


dence, their Organs would have been otherwiſe 


„than they are, and their Place and Reſidence con- 


Of the Place allotted to the ſeveral Tribes of 


or placed by Chance, or without the Divine Provi- 


fuſed 


I 
| ' 
4 
C 


Nlatter is now ordered, the Globe is equally beſpread, 


As the Surface of the Terraqueous Globe is co- 
vered with different Soils, with Hills and Vales, 


ſequumur. Quin etiam Anatmm ova Galinis ſeps ſuppenimus —— 


— — 
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fuſed and jumbled. Their Organs ¶ for Inſtance 1 
of Reſpiration, of Viſion, and of Motion, — | den 
have fitted any Medium, or have needed none; Go 
their Stomachs would have ſetved any Food, and WW men 


their Blood, and — of their Bodies been WM ©1,, 
made for any Clime, or only one Clime. Conſe- die. 
quently all the Animal World would have been in a the { 
confuſed, inconvenient, and diſorderly Commixture, N 
One Animal would have wanted Food, another Ha- 
bitation, and moſt of them Safety. They would not b. 
have all flocked to one, or a few Places, taken up 
their Reſt in the 'Temperate Zones only, and covet- 
ed one Food, the eaſieſt to be come at, and moſt 
ſpecious in ſnew; and ſo would have poiſoned, ſtar- 
ved, or greatly incommoded one another. But asthe 


ſo that no Place wanteth proper Inhabitants, nor 
any Creature is deſtitute of a proper Place, and al 
Things neceſſary to its Life, Health, and Pleaſure, 


with Seas, Rivers, Lakes and Ponds, with diver 
Trees and Plants, in the ſeveral Places; ſo all theſe 
have their Animal Inhabitants, whoſe Organs of 
Life and Action are manifeſtly adapted to ſuch and 
ſuch Places and 'Things ; whoſe Food and Phy- 
ſick, and every other Convenience of Life, is t 
be met with in that very Place appointed it. The 
watery, the amphibious (a), the airy . 
: ff OE 


— ä ä — 
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(a) Ef etiam admiratio nonnulla in beftits aquatilibus iis, qua tit epi ng 
nuntur in terra: veluti Crocodili, fuviatileſque Teſtudines, quedamqut 
Serpentes orte extra aquam, ſimul ac primum niti poſſunt, aquam per. 


(Pull 
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and thoſe on the dry Land Surface, and the Sub- 
| terraneous under it, they all live and act with Plea- 
| ſure, they are gay, and flouriſh in their proper Ele- 
| ment and allotted Place, they want neither for Food, 
| Cloathing, or Retreat ; which would dwindle and 
die, deſtroy, or poiſon one another, if all coveted 


* 
* 


5 


the ſame Element, Place, or Food, + 

| Nay, and as the Matter is admirably well order- 
ed, yet conſidering the World's Increaſe, there would 
not be ſufficient Room, Food, and other Neceſſaries 
for all the living Creatures, without another grand 
Act of the Divine Wiſdom and Providence, which is 
the Balancing the Number of Individuals of each 
Species of Creatures, in that Place appointed 
thereto: Of which in the next Chapter. 12 


Pulli] deinde eas [matres] relinguunt. . effugiunt, cùm pri- 
um aquam, quaſi naturalem domum, videre potuerunt Cic, de Nat. 
Jeor. 1. 2. C. 48. - ; FF f , # 


ll Sorts of Creatures. And if by their doubling, 
rebling, or any other Multiplication of their Kind, 
hey ſhould encreaſe to double or treble that Num- 
der, they muſt ſtarve, or devour one another. The 
ſeeping therefore the Balance even, is manifeſtly a 
Work of the Divine Wiſdom and Providence. 
$0 which End, the great Author of Life hath de- 

1 termined 


Room and Support only to ſuch a Number of 


— — 
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termined the Life of all Creatures to ſucha Length, 
and their Increaſe to ſuch a Number, proportional 
to their Uſe in the World. The Life of ſome 
Creatures is long, and their Increaſe but ſmall, and 


by that Means they do not over-ſtock the World. 


And the ſame Benefit is effected, where the Increaſe 
is great, by the Brevity of ſuch Creatures Lives, by 
their great Uſe, and the frequent Occaſions there 


are of them for Food to Man, or other Animals, 


It is a very remarkable Act of the Divine Provi- 
dence, that uſeful Creatures are produced in great 
Plenty (a), and others in leſs. The prodigious and 
frequent Increaſe of Inſects, both in and out of 


the Waters, may exemplify the one; and 'tis ob- 


ſervable in the other, that Creatures leſs uſeful, ot 
by their Voracity E have commonly fewer 
Young, or do ſeldomer bring forth : Of which 
many Inſtances might be given in .the- voracious 
Beaſts and Birds. But there is one fo peculiar an A. 
nimal, as if made for a particular Inſtance in our 
preſent Caſe, and that is the Cuntur of Perus (): 
Fowl of that Magnitude, Strength and Appetite, as 
to ſeize not only on the Sheep, andlefler Cattle, bu 

n!! UEEN ASSE 1.9: al 


(a) Benigna circa hoc Natura, innocua & eſculenta animalin fr. 
cunda generavit, Plin. Nat, Hiſt, I. 8. c. 55. 1 
() Captain J. Strong, gave me this Account, together with a ik 
Feather of the C 3 Condor] of Peru. On the C:aft of Chil, 
they met with this Bird in about 3 3 S. Lat, not far from Mocha, ® 
Hand in the South-Sea, they foot it ſitting en a Clif, by the Set 
Ide ; that it mat 16 Feet from Wing to Wing extended; that ii 


| Spaniſh Inhabitants told them they vere afraid of theſe Birds, lf 


they ſrould prey upon their Children, And the Feather he gave me (faith 
the Doctor) is 2 Feet 4 Inches long ; the Quill-part 5 Inches thre! 
quarters long, and 1 Inch and half about in the largeſt Part. 
eveighed 3 dr. 17 gr. and half, and is of a dark-brown Colbur. Dr 
Slave in Philoſ. Tranſ. No. 208. 1 
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even the larger Beaſts, yea, the very Children too. 
Now theſe, as they are the moſt pernicious of Birds, 


fo are they the moſt rare, being ſeldom ſeen, or 


only one, or a few in large Countries; enough to 
keep up the Species; but not to over- charge the 
Vorld. I wt 
Thus the Balance of the Animal World, is, 
throughout all Ages, kept even; and by a curious 
Harmony, and juſt Proportion between the Increaſe 
of all Animals, and the Length of their Lives, the 


| ſtored: One Generation paſſeth away, and ano- 


Room, to Balance the Stock of the 'Terraqueous 
Globe in all Ages, and Places, and among all Crea- 
tures; that it is an actual Demonſtration of our Sa- 
viour's Aſſertion, Mat. x. 29. that the moſt incon- 

| ſiderable, 


World is through all Ages well, but not over- 


ther Generation cometh (c); fo equally in its 


To this Account, the Doctor, (in a Letter to Mr. Ray, 
March 31,1694, with other Papers of Mr. Rays, in my Hands, ) 
adds the Teſtimony of Feſ. Acoſta, J. 4. c. 7. and Garcilaſſ. de 
la Vaga, who J. 8. c. 19. ſaith, There are other Fowls, call d Cuntur, 

and by the Spaniards corruptly Condor, Many of theſe Fowls hav- 
ing been kid by the Spaniards, had their Proportion taken, and from 
End to End of their Wings meaſured 15 or 16 Feet. Nature, to 


given to the Eagle; their Feet being tipp'd with Claws like a Hen: 


the Bowwels of an Ox, Two of them will attempt a Cow or Bull, 
and devour him: And it hath often happened, that one of them alone 
bath aſſaulted Boys of ten or tavelve Years of Age, and eaten them, Their 
Cclour is black and white, like a Magpic, ſt 7s cvell there are but 
few of them; for if they were many, they <vould very much deſtroy the 
Cattle, They have on the Fore-part of their Heads, a Comb, not pointed 


10 they ce me to alight from the Air, they make ſuch a humming Noiſe, 
& <ith the fluttering of their Pings, as is enough to aſton:fo_ or mate a 
D. Man deaf. | | | 

(e) Eccieſ. i. 4. 
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temper and allay their Fierceneſs, deny d them the Talons which are : 


However, their Beak is ſtrong enough to tear off the Hide, and rip up 


like that of a Cock ; but rather even, in the Form of a Razor, When 
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174 Of the Numbers 
fiderable, common Creature, Even a Sparrom 
(two of which are ſold for a Farthing) doth not 
fall on the Ground without our i Father. 
This Providence of God is remarkable in even 


Species of living Creatures: But that eſpecial Ma. 


nagement of the Recruits and Decays of Mankind, 
ſo cqually all the World over, deſerves our eſpe. 


cial Obſervation. In the Beginning of the World, 


and fo after Noah's Flood, the Longevity of Men, 
as it was of abſolute Neceſſity to the more ſpeedy 


Peopling of the new World; ſo is a ſpecial In. 


ſtance of the Divine Providence in this Matter (dj 
And the ſame Providence appears in the followin 
Ages, when the World was pretty well peoplech 
in reducing the common Age of Man then to 120 
Years, 


(d) The Divine Providence doth not only appear in the 
Longzvity of Man, immediately after the Creation and 
Flood ; but alſo in their different Longevity at thoſe two 
Times. Immediately after the Creation, when the World was 
to be peopled by one Man, and one Woman, the Age ofthe 
greateſt Part of thoſe on Record, was 900 Years, and up- 
wards, But after the Flood, when there were three Perſons 
by whom the World was to be peopled, none of thoſe Patri- 
archs, excep2 Sbem, arriv'd to the Age of 500; and only the 
three firſt of Sbem's Line, viz. Arphaxad, Salah, and Eber, came 
near that Age; which was in the firſt Century after the Flood, 
But in the ſecond Century, we do not find any reached the 
Age of 240. And in the third Century, (about the latter 
End of which Abraham was born, (none, except Terab, ar- 
riv'd to 200 Years: By which Time the World was ſo well 
peopled, (that Part of it, at leaſt where Abraham dwelt,) that 
they had built Cities, and began to be cantoned into diſtin 
Nations and Societies, under their reſpective Kings; ſo that 
they were able to wage War, four Kings againſt five, Gen. xiv, 
Nay, if the Accounts of Anian, Berothus, Manetho, and others 
yea, Africanus, be to be credited; the World was ſo well 
peopled, even before the Times we ſpeak of, as to afford ſuf- 
ficient Numbers for the great Kingdoms of Aria, E2y7t, 
Perſia, &c. But learned Men generally, with great Reaſon, 
reject theſe as legendary Accounts, 1. 


Boox IV. 
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| Years, (Gen. vi. 3.) in Proportion to the Occaſions 
Jof the World at that Time. And laſtly, when the 
World was fully peopled aſter the Flood, (as it 
was in the Age of Moſes, and ſo down to our pre- 
ſent Time) the leflening the common Age of Man 
to 7o or 80 Years (e), (the Age mentioned by Mo- 
es, Pſal. xc. 10. this, I ſay,) is manifeſtly an Ap- 
pointment of the ſame Infinite Lord that ruleth 4 
World: For, by this Means, the peopled World 
Wis kept at a convenient Stay; neither too full, nor 
too empty. For if Men (the Generality of them, 
mean) were to live now to Methuſelab's Age of 
969 Years, or only to Abraham's, long after the 
Flood, of 175 Vears, the World would be too much 
pver-run; or if the Age of Man was limited to that 
bof divers other Animals, to ten, twenty, or thi 
Years only; the Decays then of Mankind would 
de too faſt : But at the middle Rate mentioned, 
the Balance is nearly even, and Life and Death 
cep an equal Pace. Which Equality is fo great 
and harmonious, and ſo manifeſt an Inſtance of the 


Divine Management, that I ſhall ſpend ſome Re- 
parks upon it. It 


If the Reader hath a Mind to ſee a Computation of the 
Increaſe of Mankind, in the three firſt Centuries after the 
Flood, he — find two different Ones of the molt learned 
Archbiſhop Uſer, and Petavius; together with a Refutation 
df the ſo early — of the Aſſyrian Monarchy ; as alſo 
Reaſons for placing Abrabam near 1000 Years after the Flood, 
n our moſt learned Biſhop Siling fteet's Orig. Sacr. Book III. 
bab. 4. Sect. 9. . | 
7 That the common Age of Man hath been the ſame in 
ll Ages fince the World was peopled, is manifeſt from pro- 
Phane, as well as ſacred Hiſtory. To paſs by others: Plato 
lired to the Age of 81, and was accounted an old Man. And 
hoſe which Pliny reckons up, J. 7. c. 48. as rare Examples of 
long Lite, may for the moſt part be match'd by our modern 
| Hiſtories ; 
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that of the Wandering Few, named Job. Buttadæus, ſaid to 


meet with ſome of all Ages, in the learned Halewil's Au. 
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Hiſtories; eſpecially ſuch as my himſelf gore Credit unto, 
Dr. Plot hath given us divers Inſtances in his Hiſtory of Cu. 
fordfpire, c. 2. ſect. 3. and c. 8, ſe. 54. and Hiſtory of Staff 
Hire, c. 8. ſet, 91, & . Among others, one is of twelve Te. 
nants of Mr. Biddulph's, that together made 1000 Years of 
Age. But the moſt confiderable Examples of aged Perſons 
among us, is of old Parre of Shropftire, who lived 152 Year 


Months, according to the learned Dr. Harvey's Accoun; 


and Henry Fenkins of Yorkſtire, who lived 169 Years, accord 
ing to the Account of my learned and ingenious Friend Dr. 
ancred Robinſon 5 of both which, with others, ſee Louy, 
Abride, Phil. Tranſ, J. 3. p. 306. The great Age of Pare df 
Shropfvire, minds me of an Obſervation of the Reverend Mr, 
Plaxton, that in his two Pariſhes of Xinardſey and Donington in 
Skroſvire, every fixth Soul was 60 Years of Age, or upwards, 
And if we ftep farther North into Scotland, we ſhall find 
divers recorded for their great Age: Of which I ſhall preſent 
the Reader with only one modern Example of one Lauren, 
who married a Wife after he was 100 Years of Age, and 
would go out to Sea a Fiſhing in his little Boat, when he wa 
140 Years old; and is lately dead of no other Diſtemper bit 
mere old Age, ſaith Sir Rob, Sibbald, Prodr. Hiſt. Nat, St, p. 
44. and J. 3. Pp. 4. 1 „ 
As for Foreigners, the Examples would be endleſs; and 
therefore that of Job. Oztele ſhall ſuffice, who was as famou 
for his Beard, as for being 115 Years of Age. He was but 
two Brabant Els 2 high ; and his long grey Beard was one 
Ell 4 long. His Picture and Account may be ſeen in hben, 
Germ, T. 3. Obſ. 163. I 
As for the Story Roger Bacon tells, of one that lived 905 
Years by the Help of a certain Medicine, and many other 
ſuch Stories, I look upon them as fabulous. And no better i 


have been preſent at our Saviour's Crucifixion ;although very 
ſcrious Stories are told of his being ſeen at Antwerp, and in 
France, about the Middle of the laſt Century but one; and 
before in Ann. 1 542, converſed with by Paul of Eitſen, Biſhop 
of Sleſwick ; and before that, viz. in 1228, ſeen and convert 
with by an Armenian Archbiſhop's Gentleman; and by othen 
at other Times, I; - 

If the Reader hath a Mind to ſee more Examples, he maj 


p. 181. where he will alſo find that learned Author's Opinion 

of the Cauſes of the Brevity and Length of Human Lik 
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It appears from our beſt Accounts of theſe Mat- 
ters, that in our Zaropenn Parts (J), and Ibelieve 
the ſame is throughout the World; that, I ſay, 
there is a certain Rate and Proportion in the Pro- 


ſucking ſtrange Nurſes, too haſty 

to Luxury, high Sauces, ftrong Liquors, &. The Longæ- 

vity of the Ancients he aſcribes to 'VTemperance in Meat and 

Drink, anointing the Body, the Uſe of Saffron and Honey 

warm Clothes, ſeſſer Doors and Windows, leſs Phyſtck and 

more Exerciſe, | tia 
(f) The Proportions which Marriages bear to Births, and 


| Births to Burial, in divers Parts of Europe, may be ſeen at an 


eaſy View in this TABLE: 


„ 


3 e , e Et Marriages Births to | 
Names of the Places. to Births: As Burials: As 
B. — 
England in General. 1 10 4.82112 to 1 
London, | | I to 4 [x to I'I 
. . | 1 1 — 
Hantſbire, from 1 569, to 1658, 0 2 
Tiverton in Devon, 1560, to 1649. to — 11'26 to 1 
Cranbrook in Kent, x 560, to 1649. 2.39 |1'6 to 1 
Aynboin Norihamptonſb for 118Years,|_ 1 to 6 1 to 1 
Leeds in Yorkſvire for 122 Years. I to 27 107 10 1 
Harwood in Yorkſtire 57 Years. _ 1.101024 10-3 
Upminſter in Eſſex 100 Years, 1 to 4'6 [O8 to 1 
Frankfort on the Main in1695, | 1 to 37 |i'2 to 1 
Cd middle & lower Marck ini698.} 1 to 37 [19 to 1 

Domin, ot the K.of Pruſſi@inr695. 1 to 37 js ro x] 
Breſlaw inSileſia from 16 87, to 1691. 1 
Paris in 16 50, 1671, 1672; r to 41 It to 26 


Which Table I made from Major Graunt's Obſervations on 
the Bills of Mortality; Mr. King's Obſervations in the firſt of 
Dr, Davenant's Eſſays; and what I find put together by my 
ingenious Friend Mr. L oauthorp. in his Abridgment, Vol. 3. P. 
668. and my own Regiſter of Upminſter, That from Aynbo 
Regiſter in Northamptonſoire, J had from the preſent Rector 
the learned and ingenious Mr. Waſe : And I was promiſed 
ſome Accounts from the North, and divers other Parts of 
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pagation 


Marriages; but above all, 


this Kingdom; but have not * received them: Only thoſs 
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pagation of Mankind: Such a Number marry (g) 
ſo many are born, ſuch a Number die; in Propot- 
tion to the Number of Perſons in every Nation, 
County, or Pariſh. And as to Births, two Thing 
are very conſiderable: One is the Proportion of 
Males and Females (+), not in a wide Proportion, 


not an uncertain, accidental Number at all Adven- 


tures: but nearly equal. Another Thing is, that a 
H „ 


of Leeds and Harwood in Yorkfoire, from my curious and inge- 
nious Friend Mr. Thoresby. - | 
(2) The preceding Table ſhews, that Marriages, one with 
another, do each of them produce about four Births ; not only 
in England, but in other Parts of Europe alſo, | 
And by Mr. King's Eſtimate, (the beſt Computations Iima- 
ine of any, being derived from the beſt Accounts; ſuch as 
1 Marriage, Birth, Burial-Act, the Poll-Books, &. by his 
Eſtimate, F ſay,) about I in 104 marry. For he judgeth the 
Number of the People in England, to be about five Millions 
and a half; of which about 41000 annually marry. As to 
what might be farther remarked concerning Marriages, in 
regard of the Rights and Cuſtoms of ſeveral Nations, the 
Age to which divers Nations limited Marriages, &c. it would 


be Endleſs, and too much out of the W. mention them: 


I ſhall only therefore, for the Reader's Diverſion, take No- 
tice of the Jeer of Lactantius, Quare apud Pcetas ſalaciſſimus Ju- 
piter defiit liberos tollere? Utrum ſexagenarius factus, & ei Len 
Papia fibulam impoſuit? Lactant. Inſtit. 1, 1. c. 16. By which 
Lex Papia, Men were prohibited to marry after 60, and Wo- 
men after 50 Years of Age. | 
() Major Graunt, (whoſe Concluſions ſeem to be well 
grounded.) and Mr. King, diſagree in the Proportions they 
aſſign to Males and Females. This latter makes in Londo, 
Io Males to be to 13 Females; in other Cities and Market- 
Towns, 8 to 9; and in the Villages and Hamlets, 100 Males 
to 99 Females. But Major Graunt, both from the Lond, 


and Country Bills, faith, there are 14 Males to 13 Females: 


From whence he juſtly infers, That Chriſtian Religion, probibit- 
ing Polygamy, is more agreeable io the Law of Nature than Mahu- 
metiſm, and others that a#ow it, Chap. 8. 1 

This Proportion of 14 to 13, 1 imagine is nearly juſt, i 
being agreeable to the Bills I have met with, as well as thoſ 


Cnap. X. - of Animals, 179 
few more are born than appear to die, in any cer= 
tain Place (i). Which is an admirable Proviſion 
for the extraordinary Emergencies and Occaſions 
of the World; to ſupply unhealthful Places, where 


| Deattiout-runs Life; to make up the Ravages of 


great Plagues, and Diſeaſes, and the Depradations 
of War, and the Seas; and to afford a ſufficient 
Number for Colonies in, the unpeopled Parts of 
the Earth. Or on the other Hand, we may ſay 
1 | : that 
in Mr. Graum. In the 100 Years, for N of my own 
Pariſh-Regiſter, although the Burials of Males and Females 
were nearly equal, being 636 Males, and 623 Females, in all 
that Time ; yet there were baptized 09 Males, and but 675 
Females, which is 13 Females to 13˙ Males. Which Ine- 
quality ſhews, not only, that one Man ought to have but 
one Wife ; but alſo that every Woman may, without Poly- 
amy, have an Husband, if ſhe doth not bar her ſelf by the 
ant of. Virtue, by Denial, c. Alſo this Surpluſage of 
Males is very uſcful for the Supplies of War, the Seas, and 
other ſuch Expences of the Men above the Women, 
That this is a Work of the Divine Providence, and not a 
Matter of Chance, is well made out by the very Laws of 
Chance, by a Perſon able to do it, the ingenious and learned 
Dr. Arbuthnot, He ſuppoſeth Thomas to lay againſt Fobx, that 
for 2 two Years runing, more Males ſhall be born than 
Females; and giving all Allowances in the Computation to 
Thomas's fide, he makes the Odds againſt Thomas, that it doth 
not ap pen fo, to be near five Millions of Millions, of Millions; 
of Millions to one ; but for Ages of Ages (according to the 


Thomas, Vid. Phil, Tranſ. No. 328. | | Ss 
(i) The foregoing Table thews, that in England in gene- 
ral, fewer die than are born, there being but 1 Death to 
I = Births. But in London more die than are born. So 

Dr. Davenant's Table, the Cities likewiſe and Market-Towns 
bury I 782 to one Birth, But in Paris they out-do London, 
their Deaths being 13 to one Birch: The Reaſon of which I 


London. But in the Villages of England, there are fewer die 
than are born, there being but 1 Death to 1 +4Z Births, And 
yet Major Gaunt, and Dr. Davenant, both obſerve, that 
CY N 2 | there 


World's Age) to be near an infinite Number to one againſt 
Vid. | | 
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conceive is, becauſe their Houſes are more crowded than in 


portion; for Inſtance, between Males and Females, 
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that ſometimes thoſe extraordinary Mes of 


Mankind, may be not only a juſt Puniſhment of 
the Sins of Men ; but alſo a wiſe Means to kee 

the Balance of Mankind even ; as one would he 
ready to conclude, by conſidering the Aſiaticſ, 


and other the more fertile Countries, where prodi- 


gious Multitudes are yearly ſwept away with great 
Plagues, and ſometimes War; and yet thoſe Coun- 
tries are ſo far from being waſted, that they remain 
TE PR. 85 5 
And now upon the whole Matter, What is all 
this but admirable and plain Management 2 What 
can the maintaining, throughout all Ages and Pla- 
ces, theſe Proportions of Mankind, and all other 
Creatures.; this Harmony in the Generations of 
Men be, but the Work of One that ruleth the 
World e Is it poſſible that every Species of Ani- 
mals ſhould ſo evenly be preſerved, proportionate 
to the Occaſions of the World 2 That they ſhould 
be ſo well balancedin all Ages and Places, without 


the Help of Almighty Wiſdom and Power? How 


is it poſſible by the bare Rules, and blind Acts of 
Nature, that there ſhould be any tolerable Pro- 


either 


* 


there are more Breeders in London, and the Cities and Market. 
Towns, than are in the Country, notwithſtanding the Londwn- 
Births are fewer than the Country; the Reaſon of which ſee 
in Graunt, Chap. 7. and Davenant, ubi ſupra, P. 21. 6 
The laſt Remark I ſhall make from the foregoing Table, 
ſhall be, that we may from thence judge of the Healthfulnels 
of the Places there mentioned. If the Lear 1698 was the 
mean Account of the three Marcks, thoſe Places bid the faireſt 


for being moſt Healthful ; and next to them Ayho and Crar- 
brook for Engliſp Towns. 
(1) Li 
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either of Mankind, or of 22 other Creature (; 
eſpecially ſuch as are of a ſerine, not of a domeſ- 
tick Nature, and conſequently out of the Com- 
mand and Management of Man? How could Life 
and Death keep ſuch an even Pace through all the 
| Animal World 2? If we ſhould take it for granted, 
that, according to the Scripture Hiſtory, the 
World had a Beginning, (as who can deny it (/)? 
or if we ſhould ſuppoſe the Deſtruction thereof by 

} Noah's Flood: How is it poſſible, after the World 
vas repleniſhed, ) that ina certain Number of Years, 
by the greater Increaſes and Doublings of each 
! Species of Animals; that, I ſay, this Rate of Doub- 
ling (in) ſhould ceaſe ; or, that it ſhould be com- 
2 | penſated 


2 


(0 | Quid loquar, quanta ratio in beſtiis ad perpetuam conſervationem 
earum generis appareat? Nam primum aliæ Mares, aliæ Foemine ſunt, 5 
| quod perpetuitatis causd machinata natura eſt. Cic, de Nat. Deor. 


. £5 | | 
| (!) Although Arjfotle held the Eternity of the World, yet 
he ſeems hand retracted that Opinion, or to have had a 
| different Opinion when he wrote his Metaphyſics ; for in his 
| firſt Book he affirms, that God is the Cauſe and Beginning of all 
| Things ; and in his Book de Mundo he ſaith, There is no Doubt 
| but God is the Maker and Conſeruator of all Things in the World, And 
| the Szick's Opinion is well known, who ſtrenuouſly contend- 
ed, That the Contrivance and Beauty of the Heavens and 
| Earth, and all Creatures, was owing to a Wiſe, Intelligent A- 
2 Of which Tuuy gives a large Account in his ſecond 
Book de Nat, Deer. in the Perſon of Balbus. = 
(.) Thavebefore in Note (g), obſerved, That the ordinary 
| Rate of the Doubling or Increaſe of Mankind is, that every 
Marriage, one with another, produces about four Births ; but 
ſome have much exceeded that. Babo, Earl of Abenſperg, 


N had thirty two Sons, and eight Daughters; and being invited 
5 to Hunt with the Emperor Henry II. and bring but few Ser- 
0 vants, brought only one Servant, and his thirty two Sons. 


To theſe many others might be added; but one of the moſt 
remarkable Inſtances I have any where met with, is that of 
Mrs, Honywood, mentioned by Hakewill, Camden, and other 

DE N 3 | Authors; 
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penſated by ſome other Means ? 'That the World 
ſhould be as well, or better ſtocked than now it is, 
in 1656 Years [the 'Time between the Creation 
and the Flood; this] we will ſuppoſe may be done 
by the natural Methods of each Species Doubling 


or Increaſc: But in double that Number of Years, 


or at this Diſtance from the Flood of 4000 Year, 
that the World ſhould not be over-ſtocked, can 
never be made out, without allowing an Infinite 
Providence, 8 tots EA 


* „ * 
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Authors; but * now before me the Names, with ſome 
Remarks, (which 1 received from a pious neighbouring De- 
ſcendant of the ſame Mrs. Honywood) I ſhall give a more par. 
ticylar Account than they. Mrs. Mary Honywood was Daugh- 
ter, and one of the Ce-Heireſſes of Robert Atwaters, Eſq; of 
Lenham.jin Kent, She was Born in 1527, Married in Februan 
1 543, at fixteen Years of Age, to her only Husband Revert 
Honycuood, of Charing in Kent, Efq; She died in the ninety- 
third Year: of her Age, in May 1620, She had Sixteen 
Children of her own Body, ſeven Sons and nine Daughters; 
of which one had no Iflue, three died young, and the young- 
eſt was ſlain at Newport-Battle, June 20, 1600. Her Grand- 
Children in the ſecond Generation, were one-hundred and 
fourteen; in the third, two-hundred and twenty-eight ; and 
nine in the fourth Generation. So that ſhe could ſay the ſame 
that the Diſtich doth, made of one of the Dalburg's Family 


LEE ( 
Mater ait Natæ, dic Nate, filia Natam | 


Ut moneat, Nate, plangere Filiolam. 


Riſe up Danghter, and go to thy Danghter, for ber Daughters 


Daughter hath, a Daughter, Mrs. Honywood was a very pious 
Woman, afflicted, in her declining Age, with Deſpair, in 
ſome Meaſure; concerning which, ſome Divines once diſ- 
courſing with her, ſhe in a Paſſion ſaid, She was as certainly 
damned as this Glaſi is broten, (throwing a Venice-Glaſs againſt 
the Ground, which ſhe had then in her Hand.) But the 
Glaſs eſcaped breaking, as credible Witneſſes mn | 
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I conclude then this Obſervation with the Pſal- 

miſt's Words, Pal. civ. 29, 30. Thou. hideſt thy 

* Fate; all Creatures are troubled ; thoutakeſt a- 

| way their, Breath, they dis, and return to their 

Duft. Thou ſendeſt forth thy Spirit, they are 

" created ; and thou -renzweſt the ' Face of the 
s Farth. „ 
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| civ. Theſe [Creatures 


aſon. That thou giegſt them, they 


| 15, 16. The Fyes of all wait 7 


U 


What the P/almift here alerts, affords us a glo- 
rious Scene of the Divine Providence and Manage- 
ment. Which, (as IT have ſhewed it to Concern it 

| {elf in other leſfer Things; ) ſo we may preſume, 

| doth exert it ſelf particularly in ſo Grand an Affair 

| asthat of Food, whereby the animal World ſubſiſts: 
And this will be manifeſted, and the Pfalmiſt's 
5 „ Dbſer- 
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Obſervations exemplified, from theſe ſix tollowing 
Particular 
I, From the ſubſiſting and maintaining ſuch x 
large Number of Animals, throughout all Parts of 
r RNS BUY 
II. From the proportionate Quantity of Food to 
the Eaters, | ; N 
III. From the Variety of Food ſuited to the Va- 
riety of Animals: Or, the Delight which various 
Animals have in different Food. | 
IV. From the peculiar Food which peculiar Pla- 
ces affordto the Creatures ſuited to thoſe Places, 
V. From the admirable and curious Apparatus 
made for the Gathering, Preparing, and Digeſtion 
Poon OS, A ER ORENS 
VI. and Laftly. From the great Sagacity of al 
Animals, in finding out and providing their Food. 
I. It is a great Act of the Divine Power and 
Wiſdom, as well as Goodneſs, to provide Food for 
ſuch a World of Animals (a), as every where poſ- 
ſeſs the Terraquedus Globe; on the dry Land; and 
in the Sea and Waters; in the torrid and frozen 
Zones, as well as the temperate. That the tempe- 
rate Climates, or atleaſt the fertile Valleys, and rich 
and plentiful Regions of the Earth, ſhould afford 


Subſiſtance to many Animals, may appear leſs won- 


derful perhaps: But that in all other the moſt likely 
Places for Supplies, ſufficient Food ſhould be afford- 
ed to ſuch. a prodigious Number, and fo great Va- 

(a) Paſtum animantibus large E copiose natura eum, qui cuigut 
aptus erat, comparavit, Cic, de Nat, Deo, l. 2. c. 47. : 

Ille Deus eff, ui per totum orbem armenta dimiſit, qui greg: 
bus ubique paſim vagantibus pabulum preſtat, Senec. ar 512 


I. 4. C. 8. 
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| 150 modii reddantur. Miſit D. Auguſto procurator 


dier 340 ſtipulas ex uno grano. Plin. Nat, Deor. J. 18. c. 10. 
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riety of Beaſts, Birds, Fiſhes, and Inſects; ĩs owing 
to that Being, who hath as wiſely adapted their Bo- 
dies to their Place and Food, as well as carefully 


provided Food for their Subſiſtence there. 5 
But I ſhall leave this Conſideration, becauſe it 


| will be illuſtrated under the following Points; and 


* 


proceed, _ 


| IL. To conſider the Adjuſtment of the Quantity 
of Food, in Proportion to the Eaters. In all Pla- 


ces there is generally enough; nay; ſuch a Suffici- 


| ency, as may be ſtyled a Plenty; but not ſuch a Su- 


perfluity, as to waſte and corrupt, and thereby an- 


noy the World. But that which is particularly re- 
markable here, is, that among the great Variety of 
Foods, the moſt uſeful is the moſt plentiful, moſt 


univerſal, eaſieſt propagated; and: moſt patient of 


Weather, and other Injuries. As the herbaceous 
Eaters, (for Inſtance) are many, and devour much; 
ſo the dry-land Surface we find every where almoſt 
| naturally carpeted over with Graſs, and other agree- 
able wholſome Plants; propagating themſelves in a 
| manner every where, and ſcarcely deſtroyable by 
| the Weather, the Plough, or any Art. So likewiſe 
| for Grain, eſpecially 7 


ecially ſuch as is moſt uſeful, how 
eaſily is it cultivated, and what a large Increaſe doth 


it produce 2 Phiny's Example of Wheat (5), is a 
| ſufficient Inſtance in this Matter; which (as that cu- 
ious Heathen obſerves) being principally uſeful to 


the 


1ä— . — 


Q) Tritico ni bil eſt fertilins: hoc ei natura tribuit, quoniam eo 
maxime alat hominem; utpote cum & modio, ſt fit aptum ſolum—— 


ex uno grano 
(vix credibile dictu) 400 paucis minus germina, Miſit & Neroni ſimi- 


(c) Sed 


i / 
i 
. 
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1 
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the Support of Man, is eafily-propagated, and 
great Plenty: And an happy Faculty that is of i 
that it can brar either Extreams of Heat or Cold 
ſo as ſcarce to refuſe any Cline. 

III. Another wiſe Proviſion the Creator hath 
made relating to the Food of Animals, is, that vn. 
rious Animals delight in various Food (c); ſome in 
Graſs and Herbs; ſome in Gram and Seeds; fone 
in Fleſh; fome in Inſects; ſome in this (4), ſome in 
that; ſome more delicate and nice; ſome voracious 
and catching at any Thing. If all delighted in, 


or ſubſiſted only with one Sort of Food, there 


would not be ſufficient. for all; but every Variety 
chuſing various Food, and perhaps abhorring that 


Which others like, is a great and wiſe Means that 


every Kind hath enough, and -oftentimes ſome: 
mbat:th ſparks! 2 thin mngbo HH! 
It deſerves to: be reckoned as an Act of the Di. 
vine Appointment, that what is wholeſume Food 
to one, is nauſeous, and as a Poiſon to another; 
what is a ſweet and delicate Smell and Taſte to 
one, is fœtid and loathſome to another: By which 
e , NS 31:1: Maw 


UE 


ROY a 


(e] Sed il quanta benignitas Nature, quod tam multa ad veſcet- 


dum, tam varia, iam jucunda gionit 's neque ea uno tempore anni, u 


ſemper & novitate le ſectemur & copid. Cic. de Nat. Deor. !, 5. 
F. 33. i / GS: . 
| (4 Swammerdam obſerves of the Ephimerm Worms, that thei 
Food is Clay, and that they make their Cells of the ſame 
Upon n. Occaſion he faith of Motbs, that eat Wooll and 
Fur, There are tao Things very conſiderable, 1, That the Cel tle) 
make to themſelves, wherein they live, and with which (as their Houſe, 
Tortoiſe-like) they move from Place ie Hlace, they make the Matter 
next at Hand, 2. That they feed Aſom the fame, therefore auben y 
iid their Celts, or rather Coats or Cafes to be made of yellow, green, 
blue, or black Cloth, you abr cy? their Dung of the ſame Colow, 
Swam, Ephem, vita, publiſhed by. Dr. Ty/en, Chap. 3. (2) 
| | | e 
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Means all the Proviſions the Globe affords are well. 
ik mw of. Not only every Creature is well provi- 
Ned for, but a due Conſumption is made of thoſe 
Er hings that otherwiſe would | encumber the World, 
lie in the Way, corrupt, rot, ſtink and annoy, inſtead 
f ff cheriſhing and refreſhing it. For our moſt uſeful 
Plants, Grain, and Fruits, would mould and rot; 
; hoſe Beaſts, Fowls, and Fiſhes, which are reckon- 
: d among the — Dainties, would turn to Car- 
tion, and poiſon us: Nay, thoſe Animals which are 
pecome Carrion, and many other Things that are 
| oiſome, both on the dry Land, and inthe Waters, 
Frould. be great Annoyances, and breed Diſeaſes; 
t as it not for the Proviſion which the Infinite 
Drderer of the World hath made, by cauſing theſe 
1 hings to be ſweet, pleaſant, and wholeſome Food 
o ſome Creature or other, in the Place where thoſe 
Things fall: To Dogs, Ravens, and other-voraci- 
pus Animals, for Inſtance, on the Earth; and to 
1 apacious - Fiſhes, and other Creatures inhabiting 
1 a Many... 
Thus is the World, in ſome Munn kept ſweet 
: * clean, and at the fame Time, divers Species of 
Animals ſupply'd with convenient Food. Which 
Providence of GOD, particularly in the Supplies 
; afforded the Ravens, is divers Times taken Notice 
pf in the Scriptures (50) but whether for the Rea- 
Yons now hinted, or any other ſpecial Reaſons, I 
all not enquite,, Thus our Saviour, Laute xii. 24. 
255 der the Ravens; for they neither ſow nor 
ſeap, which neither have Storehouſe, nor Barn, 
2 God Tivaxth * It is a manifeſt — 
. ment 
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Hiſt. 1. 10. c. 12. 
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ment of the Divine Care and Providence, in ſup. 
plying the World with Food and Neceſſaries, that 
the Ravens, accounted as unclean, and little te. 
garded by Man, deſtitute of Stores, and that live by 
Accidents, by what falleth here and there; thy 
ſuch a Bird, Iſay, ſhould be provided with ſufficient 
Food; eſpecially if that be true which 4riftotle(f), 
Pliny ( £ ), and Alian (V, report of their unnz- 
ection and Cruelty to their Young: © That 
they expel them their Neſts as ſoon as they can 
ce fly, and then drive them out of the Country”, 
Thus having conſidered the Wiſe Appointment 
of the Creator, in ſuiting the Varicty of Food, to 
Variety of Animals: Let us in the 
IV. Place, Take a View of the peculiar Food, 
which particular Places afford to the Creatures in- 
habiting therein. N | 
It hath been already obſerved (i), That every NI, 
Place on the Surface of the Terraqueous Globe, is Nenn. 


ſtocked with proper Animals, whoſe Organs of E re 


n nume 


Life and Action are curiouſly adapted to each r- Nun 
ſpective Place. Now it is an admirable Act of te We inde. 
Divine Providence, That every Place affords 1 g. < 
| 1 77 „ 0 0 A 

proper Food to all the living Creatures therein. Not but 
All the various Regions of the World, the different {{Warion, 
Climates (), the various Soils, the Seas, tie M4" 2 
; ETA | Waters, 


— 


6 ) Ariſtot. I. 9. c. 31. Hiſt. Animal, N 
' g) Pliny affirms this of the Crow as well as Raven: Cater 
emnes [i. e. Cornices] ex eodem genere pellunt nidis pullos, ac volart 
esgumt, ſicut & Corvi, qui robuſtos ſuos fœtus fugant longius, Nat. 


() Var, Kip. 
(i) Chap. 9. 0 ä 
(k) Admiranda Nature diſpenſatis eſt, ui aliter, alioque modo, ten. 

yore, & induſtriũ colatur terra ſeptentrionalis, aliter . 

; Be Tg 100 
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Waters, nay our very Putrefactions, and moſt naſty 
Places about the Globe, as they are inhabited by - 
Home or other Animal, ſo they produce ſome proper 
Food or other, affording a comfortable Sublſtence | 
to the Creatures living there. I might for Inſtan- 
res (/) of this, bring the great Variety of Herbs, 
Fruits and Grains on the Earth, the large Swarms 
pf Inſects in the Air, with every other Food of 
the Creatures reſiding in the Earth, or flying in the 
Air. But I ſhall ſtop at the Vaters, becauſe the 
Pſalmi ſt, in the fore-cited civth Pſalm, ſpeaks with 
felation to the eſpecial Proviſion for the Inhabi- 
Rants of the Waters; and alſo by reaſon that many 
Land-Animals have their chief Maintenance from 


| an 
FVF̃FCVꝛ VU Th Now 
bs D — 
Duoad Aquilonares, hoc certum eft, in Pleriſque agris Veſtrogot horum, 
arte object Meridionali plage, Hordeum ſpatio 36 Dierum a ſemine 
vejecto maturum colligi, hoc eft, a fine Funii uſque medium Auguſti, 


} p/iquando celeriun. Ea namque maturitas ex ſoli naturd, aeriſque 
15 ementid, ac humore lapillorum fovente radices, Soleque torrente, neceſ- 
trio provenit, ut ita naſcatur, ac maturetur, taleſque ſpice ſex ordines 
e. y numero arifte habent. Ol. Mag. Hiſt. 1. 15. c. 8. Prata & 


haſcua tantd luxuriant graminum ubertate ac diverſitate, ut neceſſum 
I: inde arcere jumenta, ne nimio herbarum eſu crepent, &. Id. ib. 
119. c. 36. | 

Among the many noble Contrivances for Food, I can- 
pot but . that univerſal Aliment, Bread, to the Reve- 
ation, or at leaſt the Inſpiration of the Creator and Conſer- 
Fator of Mankind; not only becauſe it is a Food uſed in all, 
dr moſt Parts of the Worl z but eſpecially becauſe it is of 
incomparable Uſe in the great Work of Digeſtion, greatly 
pſiſting the Ferment, or whatever cauſes the Digeſtion of 
e Stomach. Of which take this Example from the noble 
Mr. Boyle, © He extracted a Menſtruum from Bread alone 

that would work on Bodies more compact than many hard 
{ Minerals, nay even on Glaſs it ſelf, and do many Things 
| that Aqua Fortis could not do Yet by no means was 
| this ſo corroſive a Liquor as Ag. fort. or as the other 414 
wn. Menſtruum . Vid, the ingenious and learned Dr. Harris's 
a, *. Tech. verbo Menſtruum, where the way of preparing it 
may be met with. | (1) Pſa. 
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their near Alliance to the Waters, delight to be 


do we find of minute Animals, even ſometimes di- e 
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Now one would think, that the Waters were: {nar 
very unlikely Element to produce Food for ſo grey {hav 
2 Number of Creatures, as have their Subſiſtena {Mhavi 
trom thence. But yet how rich a Promptuary i; Ithe: 
it, not only to large Multitudes of Fiſhes, but al; Merv 


to many amphibious Quadrupeds, Inſects, Reptile; N thoſ 


and Birds! From the largeſt Leviathan, which th Nwiti 
Pſalmiſt ſaith (m) playeth in the Seas, to th there 
ſmalleſt Mite in the Lakes and Ponds, all are ple. 
tifully provided for; as is manifeſt from the Fatne, 
of their Bodies, and the Gaiety of their Aſpect and 

And the Proviſion which the Creator hath mad {Wis in 
for this Service in the Waters is very obſervable, Win: 4 
not only by the Germination of divers aquatic 
Plants there, but particularly by appointing the 


Waters to be the Matrix of many Animals, pu- warn 


ticularly of many of the Inſect-Kind, not only of co: 
ſuch as are peculiar to the Waters, but allo of m:- Worm t 
ny appertaining to the Air and the Land, who, 0 
Fonjoii 
Anothe 
At t 


Foncei 


about them, and by that means become a Pr 
and plentiful Food to the Inhabitants of the W. 
ters. And beſides theſe, what prodigious Shods 


colouring the Waters (2)! Of theſe (not only bod t 
the Water, but in the Air and on Land). I hae 
always thought there was ſome more than o-, © 

. nan 00 1 


(n) Pſal. civ. 26. 1 ple wi 
(n) The Inſe&s that for the moſt part diſcolour the Viz ©, . 
ters, are ſmall Inſects of the Shrimp-kind, called by Swann 
dam, Pulex aquaticus arboreſcens, Theſe I have often ſcen {0 ikewit 
numerous in ſtagnating Waters in the Summer-Months, tii 


they have changed the Colour of the Waters to a ** 
| ee 


_ _=_ CW . „* 


| | Car. XI. of Animals. 191 
Inary Uſe intended by the All- wiſe Creator. And 


Have evidently found it accordingly to be. For be 


Pl 
* 


of 
* 


erve for Food to ſome Creatures or other. Even 


with good Microſcopes, are a Repaſt to others 
here, as I have often with no leſs Admiration than 
Pleaſure ſeen (0). 5 But 


od od el ˙ de 
eee, e, e ING 
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deep Red; ſometimes a Yellow, according to the Coleur 

ey were of, Of this Swammerdam hath a pretty Story told 
him by Dr. Florence Schuyl, viz. Se aliquando Studiis intentum, 
nagno quodam & borrifico rumore fuiſſe turbatum, & ſame] ad cauſam 
& - jus inquirendam excitatum ; verum ſe vix eum in finem ſurrexiſſa, 


ef . 5 
1 


2 
5 
2 


Sl 


- 
2 
be 1 


e: zum Ancilla ejus pœne exanimis adcurreret, & multo cum ſingultu re- 
Perret, omnem Lugduni | Batavorum] aquam eſſe mutatam in ſan- 
h Winer: The Cauſe of which, upon Examination he found 
ne o be only from the numerous Swarms of thoſe Palices, V. 


Pwamm. Hilt. Inſect. p. 70. . b 

The Cauſe of this great Concourſe and Appearance of 
moſe little Inſects, I have frequently obſerved to be to per- 
Form their Coit ; which is commonly about the latter end of 
Way, and in June. At that time they are very veneraus, 
Friſking and catching at one another; and many of them 


1 4 wang Tail to Tail, with their Bellies inclined one towards. 
re, nother. 3 | 

s, At this time alſo they change their Skin or Slugh; which I 
| b Tonceive their rubbing againſt one another mightily promo- 
09 


&th. And what if at this Time they change their Quarters 2 


d. . Book VIII. Chap. 4. Nete (5). | 

vY Theſe ſmall Inſects, as they are very numerous, ſo are 

4 | WF ood —— 1 I 282 ſeen 1 _y ny 
VC novel them up as they ſwim along the Waters, but divers In- 

rd: eds alſo devour them, particularly ſome ofthe middle-ſized 


duille aquaticæ, which are very voracious Inſects. 


nal (o) Beſides the Pulices laſt mentioned, there are in the Wa- 
— eers other Animalcules very numerous, which are ſcarce viſi- 

mM le without a Microſcope. In May, and the Summer Months, 
© he green Scum on the Top of ſtagnating Waters, is nothing 
mY p lfe bur prodigious Numbers of theſe Animalcules : So is 
* ikewiſe the green Colour in them, when all the Water ſeems 


Food 


having bent many of my Obſervations that way, I. 
they never ſo numberleſs or minute, thoſe Animals 


thoſe Animalcules inthe Waters, diſcoverable only: 


reen, Which Animalcules, in all Probability, ſerve for 


| Ray, which he was pleaſed to publiſh in the laſt Edition of 


_ ip/e (ſaith he) bominem artes docuerunt, ſed Ratio, Manus aut 


autem non poteſt ex arte abſque organis, ita & una quelibet anima fi. 


 animalia recens nata conſideres, que quidem prizes agere conantu, 


reliquum Serpentis, & calsre modico foveris, animaliaque excluſeri; 
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But now the uſual Objection 1s, that Neceſſ 
maketh Uſe (p). Animals muſt be fed, and they 
make uſe of what they find: In the deſolate Regi 
ons, and in the Waters, for Inſtance, they feed upon 
what they can come at; but, when in greater Plenty, 
they pick and chuſe. ELF 2. 

But this Objection hath been already in ſome 
meaſure anſwered by what hath been ſaid ; which 
TT plainly 
Food to the Pulices Aquatici, and other the minuter Animals 


the Waters, Of which I gave a pregnant Inſtance in one cf 
the Nymphe of Gnats, to my Friend the late admirable M. 


his Wiſdom of God in the Creation, p. 430. 
(p) Nil adeo quoniam natum'ſt in Corpore, ututi 
Poſſemus, ſed quod natum'ſt, id procreat uſum, 
| And afterwards, Las 
Propterea capitur Cibus, ut ſuffulciat artus, 
Et recreet vireis interdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 
And after the ſame manner he diſcourſeth of Thirſt, and 
divers other Things. Vid, Lucret. J. 4. v. 831, &c. 
Againſt this Opinion of the Epicureans, Galen ingenioully 
argues in his Diſcourſe about the Hand. Non enim Manu 


ipſe ſunt artium organa ; ſicut Lyra muſici——— Lyra'muſicam rom d. 
cuit, ſed eſt ipſius artifex per eam, qua præditus eft, Rationem : api 


cultates quaſdam a ſua ipſius ſubſtantia obtinet, —— Oudd autem cu. 
poris particuls animam non impellunt manifefte videre licet, þ 


7 


om perfectas babeant particulas, Ego namque Bovis vitulum com. 
us petere conantem ſæpenumero vidi, antequam ei nata eſſent commu; 
Et pullum Equi calcitrantem, &c. Omne enim animal ſus ipſu 
Anime facultates, ac in quos uſus partes ſue polleant maxime, null 
doctore, præſentit. Qua igitur ratione dici poteſt, animalia partiun 
uſus a partibus doceri, cum & antequam illas habeant, hoc cognaſa 
videantur ? Si igitur Ova tria acceperis, unum Aquilæ, alterum Anais, 


la quidem alis volare conantia, antequam volare poſſint ; hoc autm 
revolui vide bis, & ſerpere affectans, quamvis molle adhuc & invalidin 
fuerit, Et ſi, dum perfecta erunt, in una eademque domo nutriveni, 
; | | Cent 


plainly argues Deſign, and a ſuper- intending Wiſ⸗ 
dom, Power and Providence in this ſpecial Buſineſs 
of Food. Particularly the different Delight of di- 
vers Animals in different Food, ſo that what is 
| nauſeous to one, ſhould be Dainties to another, is 


is not a Matter of mere Chance, but entailed, to 
the very Conſtitution and Nature of Animals; 
that they chuſe this, and refuſe that, not by Ac- 
- {Wcident,- or Neceſſity, but becauſe the one is 4 
{ {proper Food, agreeable to their Conſtitution, and 


{o appointed by the Infinite Contriver of their 
7 mo ; and the other is diſagreeable and injurious 
CE TSS we on 

But all this Objection will. be found frivolous, 
and the Wiſdom and Deſign of the Great Creator 
will demonſtratively appear, if we take a Survey, 
V. Of the admirable and curious Apparatus in 


all Animals, made for the Gathering, Preparing and 
» ieſtion of their Food, From the vety fitff En- 


trance, to the utmoſt Exit of the Food, we fitid 
every Thing contrived, made and diſpoſed with 
the utmoſt Dexterity and Art, and curiouſſy adapt= 
d to the Place the Animal liveth in, and the Food 
it is to be nouriſhed witn. 5 

Let us begin with the Month. And this we find, 


: >! r 1 FAC. | 
"Wn every Species of Animals, nicely conformable 
2s the Uſe of ſuch a Part ;.neatly ſized and ſhaped 
nu tor the catching of Prey, for the gathering or tes 
_ OO 
vai, einde ad locum ſubdialem duct a emiſeris p Aguila quidem ad ſublime-; 
ſeris, MMias autem in paludem ;—— Serpens vers ſub terra inrepet——— Ani- 
auen ¶ alia quidem mibt videntur Natura magis quam Ratione arte ni ali. 
cn vam [SX VIA artificioſa] exercere: Apes fingere alveolos, &c. 
14erls, . ne ; N 


alen de uſu Part. ICE 7. 


dein 


1 - (a) Ala 


a manifeſt Argument, that the Allotment of Food 


| one ſingle one proper to 


I 9h Of Animals Dioutbs. Book W. 


etiving Food (4), for the Formation of Speech, 
afrd every other fach/like Uſe (7). In ſome Cree: 
tures it is wide and large, in ſome little and nar. 
row; im fome with” à deep Inciſure up into the 
Head (Y), for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and ttbubleſome Fd; in others with a much 
ſnorter Inciſure, for. the gatlicring. and | holding of 
herb actons Food. 01 26 
In TInftf#s it is very! notable. In ine: forcipit- 
ed; to catch hold and tear their 287 C). In fonis 
#331837 acu- 


Are X 4 5 ; t.n £ 
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q alia unguibus, alia roſtri adurcitat 
—_ aliaJatitudine Iejuſdem] ruumt, alia acumine excauant, ali 
ſubunt, a ſumbunt, ſorb nt, mamdam, vorant. Nec minor varis 
in pedum: mini ſterio, ot 74 17 n teneant, premant, pendeant 
tellurem cabere non ceſſent. lin. Nat. iſt. 1. 10. C, 71. 

0 Becaufe it would be tedious to reckon up the Bones, 
Glands, Maſeles, and other Parts belonging to the Mouth, 
it ſhall-ſufhce to obſerve, 77 for the various Services of 
Man's Mouch, beſides the Muſcles in common with other 
Part, cave five Pair, and one ſingle one proper to the 
Lips only; as Dr. Gibſon Teckons them: But my moſt dil. 

ent and curious Friend the late Mr. Cowper, diſcovered a 
fixth Pair. And wy Y Dr. Drake 2 e 1x Pair, ard. 
Lips, J. 3. c 13. 

0 (Galen | —_ to ki beran conuited, who encelleady 
argues againft the caſual Concourſe of the Atoms of Epics 
rus and Aſclepiades, from the Provident and wiſe Formatioi 
of che Mouths of Animals, 1 their Teeth anſwerable 
nf ot0s7 In Man, his Mouth \ without a 47 Wale be with 

one in goth. on a hide, and flat Nails, becauſe, 
any. he, Natyra certh" felebat, fe animal 7 ac civite 
effingete, ent vobur E vires ent ex ſapientia, nm ex corperirfortitudin 
But for Lions, Wolfs and Dogs, and all ſuch as are called 


Keyxartforrar, (or having: ſharp; ſerrated Teeth ) their 


' Mouths are lar A 12. deep cut; Teeth ſtrong and ſhary, 


and their Nails Harp, large, ſtrong and round, accommodit 

ed to holding And rearing: Vid. Galen. de U. Patt. J. 11. 4.9. 
(a). Among Inſects, the Sguillæ aqurzzee, as they are ver) 

rapacious, ſo are accordingly pro: rided. for it: Particular) 
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aculeated, to.picrcs and wound Animals (2) and 
ſuck their Blood. And in others ſtrongly rigged 
with Jaws and Teeth, to gnaw and ſcrape out _ 
3 | Food, 


r Tat i 


| the Salle aquatica maxima vecurva (as I call it) who hath 
| e in its very Aſpect, and in its Poſture in 
the Water, eſpecially its Mouth, which is armed with long, 
ſharp Hooks, with which it boldly, and greedily catchet! 
any thing in the Waters, even ofie's: Fingers, When x 
have ſeized their Prey, they will {d tenaciouſly hold it wit! 
their forcipated Mouth, that they will not part therewith 
even when they are taken out of the Waters, and jumble 
22 in r 1 - = their peculiar _y 
0 taki ng in their which is done by piercing their 
Prey with their Forcipes (which are olle ad fucking the 
Juice thereof through them. VT [45 
The Syuilla here mentioned, is the firſt and ſecond in 
Mo et's Theat, In ect. J. 3. c. 4 ; B | 
(% For an Inftance of Inſects endued with à Spear, I ſhall, 
for its Peculiarity, pitch upon one of the ſmalleſt, if not 
the very ſmalleſt of all the Gnat- kind, which I call, Culex 


. 


minimus nigricans maculatus ſanguiſuga, Among us in Eſſex, _ 


ve called Nidiors ; by Monffet, Midges, It is about one tent 
of an Inch, or ſomewhat more, ng, with ſhort Antenne, 
e WW plain in the Female, in the Male feather'd, ſomewhat like 
i 


a Bottle-Bruſh. It is ſpotted with blackiſh Spots, eſpecia ly 
on the Wings, which extend a little beyond the Body. It 
comes from a little. ſlender rare Worm, of a dirty white 
Colour, N in ſtagnating Waters by a wrigling Mo- 
tion; as in Fig. 5. 5 72 „ 

Its Aurelia is ſmall, with a black Head, little ſhort Horns, 
a ſpotted, ſlender, rough Belly. Vid, Fig. 6. It lies quietly 
on the top of the Water, now and then gently wagging it ſelt 


w bbis way and that, SIC ee | 

ſe Theſe Gnas axe greedy Blood-Suckers, and very trouble. 
ie eme, where numerous; as they are in ſome Places near the 
m. Thames, particularly in the Breach-Waters that have late] 
d befallen near us, in the Pariſh of Dagenham ; where I fout 


them ſo vexatious, that I was glad to get out of thoſe Marſhes. 
| Yea, I have ſeen Horſes ſo ſtung with them, that they have 
11 had Drops of Blood all over their Bodies, where they were 
0 wounded by them. ü 2 OVEN 5 

8 I have given a Figure (in Lg. 5.) and more particulat 
Description of the Grats, 1 although it be Potent 


F — _ — Yo virgo wg" 
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Food, to carry Burdens (20), to petforate the Earth, 

yea the hardeſt Wood, yea even Stones themſelves 
for Houſes (x) to themſelves, and Neſts for thei 

oung. | ; 

: And laſtly, in Birds it is no leſs remarkable, In 
the firſt Place, it-is neatly ſhaped for piercing the 
Air, and making Way for the Body through the ai 
Regions. In the next Place, it is hard and homy, 
which is a good Supplement fot the want of Tecth, 
| 4 and cauſcth the Bill to have the Uſe and Service ol 
1 the Hand. It's hooked Form is of great Uſe to 

the rapacious Kind (9), in catching and holding 
their Prey, and in the Comminution thereof by 

tearing ; to others it is no leſs ſerviceable to thei 
Iz! Climbing, as well as neat and nice Comminution 
| . of their Food (2). Its extraordinary Length and 
1 Slenderneſs is very uſeful to ſome, to ſearch and 


SEL — « = 
— 


EP N enn 
m — ; 
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_ 


grope 

it is no where taken notice of by any Author I know, except 

'\F Mouffet, who, I ſuppoſe, means theſe Gnats, which he call 
15 | SING r / | 

! () Hornets and Waſps have ſtrong Jaws, toothed, where: 

with they can dig into Fruits, for their Food; as alſo gras 


and ſcrape Wood, whole Mouthfuls of which they carry away 
to make their Combs. Vid. infr. Chap. 13. Note (c). | 
(x) Monfieur de la Viye tells of an ancient Wall of Free. 
Stone in the Benedict ines-Abbey at Caen in Normandy, ſo eaten 
with Worms, that one may run ones Hand into moſt of tht 
Cavities: That theſe Worms are ſmall and black, lodging in ban 
a greyiſh Shell; that they have large fattiſh Heads, a larg: or 


outh, with four black Jaws, &c. Phil, Tranſ. No. 18. 5 

N „ ) Pro tis [Labris] cornea & acuta Volucribus Roſtra. Eaden 15 
i rapto viventibus adunca : collecto, recta: herbas yuentibus limun(# A ( 
; lata, ut Suum generi, Fumentis vice maniis ad colligenda pabula: oi d a 
apertiora laniatu viventibus, Plin. Nat. Hiſt. I. 11. c. 37. ine 

(z) Parrots have their Bills nicely adapted to ok Serv! m 


ces, being hooked, for climbing and reaching what they hate wy 
occaſion for z and the lower * being compleatly fitted , | 
- the 


its Length and Breadth is to others to hunt and; 


ſearch in muddy Places (4b): And the contrary 


Form, namely, a thick, ſhort, and PIG 30:28 
Bill; is as to other Birds, wlio have occaſion 
to husk and flay the Grains they fwallow. But it 
would be endleſs, and tedious, to reckon up all the 
varjons Shapes; and commodious Mechaniſm of 
all; the Sharpneſs and Strength of thoſe who have 
Occaſion to perforate Wood and Shells (cc) ; the 
Slenderneſs and Neatneſs of ſuch as pick up ſmall 
Inſects; the Croſs- form of ſuch as break up Fruits 


(ad); the compreſſed Form of others (e, with . 


the Hooks of the upper, they can as minutely break their 


Food, as other Animals do with their Teeth. 


(aa) Thus in Moodcocks, Snipes, &c. who hunt for Worms 


in mooriſh Ground, and, as Mr, Wittzghty ſaith, live alſo on 
the fatty unctuous Humour ' 1ey ſuck" out of the Earth. So 
alſo the Bills of Curlews, and many ether Sea-Fowl, are very 
long, to enable them to hunt for the Worms, Sc. in the 
Sands on the Sea-ſhore, which they frequent. 

(5% Ducks, Geeſe, and divers others, have ſuch long broad 
Bills, to quaffer and hunt in Water and Mud; to which we 


may reckon the uncouth Bill of the Spoon-Bill:- but that 


which deſerves particular Obſervation in the Birds named in 
theſe two laſt Notes is, the Nerves going to the end of their 


| Bills, enabling them to diſcover their Food out of Sight; of 
| which ſee Boo VII. Chap. 2. Note (e). 4: 


(ec) The Picus viridis, or Green-Woodſpite, and all the Wood- 
Peckers have Bills curiouſly made for digging Wood, ſtrong, 
hard, and ſharp,” A neat Ridge runs along the top of the 

reen Wood-Pecker's Bill, as if an Artiſt had defigned it for 

trength and Neatneſs. . | 

(a The Loria, or Croſa-Biu, 'whoſe Bill is thick and 
ſtrong, with the Tips croſſing one another; with great Rea- 
dineſs breaks open Fir-cones, Apples, and other Fruit, to 
come at their Kernels, which are its Food, as if the croſſing 
of the Bill was defigned for this Service. : 

(ee) The Sea-Pie Kath a long, fharp, narrow Bill, com- 
preſſed fide-ways, and every way ſo well adapted to the raiſing 

| | O Limpets 


Ay — 
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[ f many other curious and artificial Forms, all ſuited 
{| do the Way of Living, and peculiat Occaſions. of 
F — bac not i vent nmol 
1 Let us next takea ſhort View of the Test h (TY) 
1 In which their peculiar Hardneſs ( gg) is remark- 
(i; able, their Growth (%) alſo, their firm Inſertion 
A and Bandage in the Gums and Jaws, and their va- 
ws rious Shape and Strength, ſuited to their various 
5 Qccafion and Uſe (ii); che n 


# * 3 


| 4mpets from the Rocks (which are its chief, if not only Food) 
ut that Nature (or rather the Author of Nature) ſeems to 
\ abe framed it purely for that Uſe. 5 | 
| "(FF Thoſe Animals which Fave Teeth on both Faws, have but on 
| 11 Stomach; but moſt of thoſe which have no upper Teeth, or none at al, 
7 que three Stomachs ; 4s in Beaſts, the Paunch, the Read, and ils 
7 Feck ; and in all granivorous Birds, the Crop, the Echinus and ile 
Gizard, . For as chewing js an eaſy Digeſtion, ſo is ſwaRtowing whole it 
that auhich is more laboriauu. Dr. Grew's Coſmol. Sacr. c. 5, 


| | ' (42) F. Peyer ſajth, the Teeth are made of convolved Skins 


i. 


ar HC OG T AA 
— — = 


rdened; and if we view the, Grinders of Deer, Horſes, Sbecp, 

c. we ſhall find great Reaſon to be of his Mind. His Ob- 
rvations are, Mrum autem eon (i. e, Dentes) cum primum e peli. agg 
culis imbricatim convolutis EP muco viſcido conſtargnt in tantam dirigeſ. deli 
( 


- 


ers ſoliditatem, que eſſa euntta ſuperet, Idem fit etiam in Oſfculi 


Ceraſorum, &c,———Separatione fat, per membranas conditur Mam Wt I 

; , | he 5 . | Fr catc 

FT: locellis, quos formant laminæ tenues, ac durinſculg ad Dentis fguran Gat 

1 anteadliviritůs compoſite,: J. Peyer Merycol. J. 2. c. 8. hay 

1 | (bb) Qui autem (i, e. Dentes) renaſcuntyr, minime credendi ſunt 4 aſſi 

| | facultate aligua plaſtica Brutorum denuo formari : ſed latenites tantum- m * 

8 775 in conſpettum proaucuntur augmento molis ex efluente ſucco, Id, of t 
. 5 | T 

CE 


(ii From theſe, and other like Conſiderations of the 115 
Teeth, Galen infers, That they muſt needs be the Work of 
ſome Wiſe, Provident Being; not Chance, nor a fortuitous 
Cojeourſe of Atoms, For 
1 5 the Caſe, That ſuppoſe the Order of the Teeth ſhould 3 
avp been inve ted, the Grinders ſet in the room of the In. ( 
fors, r. (which might as well have been, had not the yoo \ 
e . 
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fartheſt from the Center, 25. being only Preparers 


to the reſt; the others b 15 to grind and mince, 


are accordingly made ſtron 28 laced | nearer 


the Center af Motion im 5 Likewiſe 
their various Form (Ei, in var 5 nimals is con- 
; En being all curzqufly adapted to the pecu- 


ar Foo Ac and Occaſions of the ſeveral Species 
1 And ae the emparecſ, WTO 


— 0 pr eyes 


15 in cis Cale. What Ule 8800 
Error in their Dilp poſal only ? "Ups on which he NY: 5 72 
OV e 


8 9's choream hominum 42 (the Nuniße er of the TREO 


poſutt, eum ut boniazen induſtrium A vero Dentium 
cloream Natura tam lu exornarit, nouve ipſam quoque laudabim us? 
And then he goes on ith the Argument, 1 —*— the Sockets 
of the Teeth, and their nice fitting in them, which being no 
—.— done, mw — is dane by a Carpenter, or 


e- Cutter, in fitting on into a Mortice, doth as well 
infer the Art and. AR oft Viſe Maker of Animal Boden = 
the other doth the A _ Art of Man. And ſo he IS 


on with other nen to che ſame Effect. Galen. de Uf. 


Pat, Lin. c. 


(kk) A curious Account of this may be found in an Extract 
of a Letter concerning the Teeth of divers Animals, Printed at Paris, 
in M. Vawgaion's Compleat Body of Chirurg. Oper. Chap. 53. 

) As it hath been taken Notice of, that various Animals 
eligbt in various Food; ſo it conſtantly falls out, that their 
Teeth are accorcingly fitted to their Food; the rapacious to 
tearing their ic Prey the herbaceous to 

Ga thering and Comminution of Vegeta ables : : And ſuch as 

have no Teeth, as Birds, hex, Bill, Craw and, Gizard, are 
aflifted with Stones, to ſupply the defect of Teeth. But the 
moſt conſiderable | ie of this Kind is in ſome Families 
of the InſeQ- Tribes, as the Papilio-Nind, &c. who have 
Teeth, and are voraclous, an — live on tender Vegetables in 
their Nympha, or Caterpilar-State, when they can only creep; 
but in their mature Papillio-Ftate, they Ne haye no 'T'ceth, but a 
Proboſcis, or Trunk, to ſuck up Honey Ec, their Parts for ga- 
thering Feod, as well as te Food being changed, as ſoon 
as — have Wings to enable them 175 to it. 
Cum It i 18 remackabilein the 9 of Fi iſhes, that in ſome 


they 


t Confuſion by ſuch a flight 7 


_— | MY ers 21) 5 Ns N 
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fect of them (n), is no leſs obſervable in Children, 
and ſuch young Creatures, where there is no Occa- 


ſion for them; but they would be rather an Annoy. 
ance to the tender Nippies and Breaſts, 

From the Teeth, the grand Inſtruments of Maſti. 
cation; Jet us proceed to the other miniſterial 
Parts. And here the Parotid, Sublingual, and 
maxillary Glands; together with thoſe of the 
Checks and Lips, are conſidrable; all lodged inthe 
moſt convenient Places about the Mouth and 
Throat, to afford that noble digeſtive ſalival L- 
quor, to be mixed with the Food in Maſtication, 
and to moiſten and lubricate the Paſſages, to give 
an eaſie deſcent to the Food. The commodious 
Form alſo of the Jaws, deſerves our Notice: toge- 
ther with the ſtrong Articulation of the lowermoſt, 
and its Motion. And laſtly, the curious Form, the 


great Strength, the convenient Lodgment and Si- 


tuation of the ſeveral Muſcles and Tendons (oo) all 
| „%% 5 


they are ſharp, as alſo jointed, ſo as to fall back, the better 


to garch and hold their Prey, and to facilitate its Paſſage into 


the Stomach : So in others they are broad and flat, made to 


break the Shells of Snails and Shell-Fiſh devoured by them, 


Thefe 'Teeth, or Breakers, are placed, in ſome, in the Mouth; 
in fome, in the Throat; and in Lobſters, c. in the Stomach 
it ſelf; in the bottom of whoſe Stomachs are three of thoſe 


_ Grinders, with peculiar Muſcles to move them. 


(un) What is there in the World can be called an Act of 
Providence and Deſign, if this temporary Defect of Tecth 
be not ſuch : That Children, for Inftance; ſhould have none 
whilſt they are not able to ufe them, but to hurt themſelves, 
or the Mother; and that at the very Age whenthey can take 


in more ſubſtantial Food, and live without the Breaſt, and 


begin to need Teeth, for the ſake of Speech; that then, | 
fay, their Teeth ſhauld begin to appear, and gradually grou, 
At they mare and more ſtand in need of fem, © 


Lee) It would be endleſs to particularize here, and uy 
F ö : 9 f CEE SY poet | 0 
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miniſtring to this ſo neceſſary an Act of Life, as 
Maſtication is; they are ſuch Contrivances, ſuch 


Care and Skill. 
Next to the Mouth, the Gulet reſentethit fag; 
in every Creature well-fi zd to the Food it hath 


chers as large and extenſive (pp); in all exceeding- 
ly remarkable for the curious Mechaniſm of its 

Muſcles, and the artificial Decuſſation and Poſition 
of their Fibres (49) _ 23218 21127 4 15 eee 


5 * 
4 — 4 in. nne 
9 W * 


fore ſhall refer to the eee Sine the reſt, darticu- 
larly to Galen, for the ſake of his Been, n this ubject. 


and Make of theſe Parts, he ſaith, Hau ſcio an bominum fit ſos 
Kew ad Fortunam opificem id revocare : alioqui quid tandem erit, 
uod cum Providentia atque Arte efficitur ? Omnino enim hoc ei con- 
Prarium eſſe debet , quod Taſu ad fortuitd ft. Galen, de UT. Part, 
17 c. 7. ubi Plura. es 
WD. Bot of the Guitet is not in all ohne alike nn 
or Stomach." As in the Fox, which both feeds on Bones, and 
| Lam — or with little chewing; 5. add next-in a Dog, and «her 
bivorous Ouadrupeds, tis very large, viz, to prevent a Comuſion there 
*. Next in a Hor — which though he feeds on Grafs, yet ſevaltozes 
uch at once, and ſo requires a more open Paſſage, But in a Sheep, 
Rabbit, or Ox, -vbich bite fbort, and ſwallow leſs at once, "tis ſmal- 
Wer And i in a Squirrel, fell leſſer, both becauſe he eats fine, and to 


on Weep him from diſeorging | his Meat upon his deſcending Leaps, And fo 
a) WF Rats and Mice, which often run along Wath, with their Heads 
oe rn Dr. Greas Comp. Anat, of Stom, and Guts, 


| 105 Of this ſee Dr. hart pt Rat, Part 1. Sect. 1. e. 2, 
reno alſo, and Peyer Mery 
The Deſcription thetk vive of the muſcular Part of the 
ullet, the late ingenious and learned Dr. Drate faith is ve 
xact in Ruminants, but not in Men. In Men, this Coat (the 

cond of the Gullet) conſifts of to fley Lamellæ, like tuo di- 
int Muſtles, The outward being compoſed of ſtrait longitudinal 
tbres,—— The inner Order of Fibres is axe; eithout any abſorva- 
e Angles, —— The Uſe of this Coat, and theſe Orders of Fires is to 


mote Deglutition ; of <vhich the Longitudinal fporten the Ocſo- 
Phagus, 


| Works, as lainl y ſet forth the Infinite Workeman s 


occaſion to ſwallow ; in ſome but narrow, in o 


For having deſcribed the great Accurac « br þ the Contrivance 
cio 
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niſm of its Tunicks, Muſcles, Glands, the Nerve 


phagus, and ſo make its Capacity larger, to admit of the Matter ol 


dc Mal in Facis.Nimirum quiq Caſteris alimentum exſuccum,& 


And now we are arriv d to the grand Recepts. {i 


| le of the Food, the. Stomach; for the moſt Par i 


as various, as the Food to be convey d therein. 


And here I might deſcribe the admirable Mecha- : * 
Arterjes, and Veins (rr); all manifeſting the ſi 


- pet-eminent Contrivance and Art of the Infinic . 


Workman (ss); they being all nicely adjuſted ty 
their reſpectiyẽ Place, Occaſion and Service, | 
might alſo inſiſt upon that moſt neceſſary Office of 
Digeſtion; and here conſider that wonderful Facul- Wi 
ty of theStomachs of all Creatures, to diſſolve ( Wk 
att the ſeveral Sorts of Food appropriated to ther 

Species; even ſometimes Things of that Conliſten- 
cy as ſeem Inſoluble (); eſpecially 7 


. 


* 


e "= 


„ * N err 


wallowed, The Aunular, ou the contrary, contract the Capacity, ai 
cloſing behind the deſcending Alimant, preſs it downwards, Drake' 
ol. 1, l. .. + 8 88825 8 3 
(rr) See Wiuis, ibid. Comper's Anat, Tab, 35. and many 
other Authors, _ e : | 
(55) Promptuarium autem hoc, aliment um univerſum excipien, 
75 Divinum, non Humanum ſit opificium, Galen. de Uſ. Par 


x» 


(. t) How great @ Comprebenſion of the Nature of Things, did it n. 


guire, to make a Menſtruum, that frowld corrode a# ſorts of ii 
oming into the Stomach, and yet not the Stomach it ſelf, which is ai 
lefs? Dr. Grew's Coſmol. Sacr. c. 4. 

uu) The Food of the Caftor being oftentimes, if not #: 

ways, dry Things, and hard of Digeſtion, ſuch as the Roob 

2 Bark of Trees, tis a ms Provifion made 1n that 
Creature's Stomach; by the digeſtive Juice lodged in the ci 

rious little Cells there. A Wan e admirabk 

Structure and Order may be faund in Bleſizs, from Mena; 

fi, 1s quitus Mucus md, nov ſ 


concerning which he ſait 
coctu diſſicillimum ef, ſapientiſſimus & ſumme admirandus in ſu 


operibys rerum Conditer, P. O. A. ii pulcherrims Hd © affabre 2 


ſeemingly ſumple and weak. Aenſtruums as WE 
nd in their Stomachs: But [ſhall only give theſs 
hings a bare mention, and take more peculiar 
Notice 4 the; ſpecial Proviſion made in the parti» 
lar Species of Animals, for the Digeſtion of *. 
ſpecial ou ointed them, © -. 

2 4 in the firſt Place it is obſeryable, that, ba 
very Lk of Animals, the Strength and Size 


OA Ie . a 1 
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| bf their Stomach: (wer) is conformable to their 
| Wood. Such whoſe Food is more delicate, tender, 


Ind nutritive, have commonly this Part thinner, 
Feaker, and leſs bulky ; whereas ſuch whoſe Ali- 
nt is leſs nutritive, or whoſe Bodies require larg- 


* *: r Supplies to inſwer their Bulk, their Labours, 
ch nd waſte of Strength and 890 155 in them it! is 
1. 


arge and ſtrong. 
Another "ot 3 Thing in this Part, is, 
N e nde — in divers Creatures. In 


many 
buctara benignif me proſpexit, ut anna ; deefſet » Ferments * ; nod ad 
oenum, & 2 alimemum durum & aſperum 2 foret. 
id. Blaſ. Anat. Animal. c. 10. Confer etiam Act. Erud. Lipſ. 
Ann. 1684. p. 360. 

Moſt of our Modern Anatomiſts and Phyſicians attribute 


8 8 * 


hie „ 4 3 4 5 — 


i  WDioction * a diſſolving Aenſtruum; but Dr, Drake takes it 
1 + cs ather from fermentative, Scene Þ rinciples i in the 
js al Air and Heat of 


Uiment it ſelf, with the Concurrence of 
he Body; as in Dr, Papin's Digeſter, Vid, Dr. Anat. vol. I. c. 14, 

| (wa) All carnivorous  Quadrupeds bave the ſmalleſt Ventricles, 

h going fartheſt, Thoſe that feed on Fruits, and Roots, have them: 

4 middle Size, Tet the Mole, becauſe it feeds unclean, bath a very 


reat one, Sheep and Qxen, Ach feed on Grafs, bave the greateſh, 


iradl et the Hors (and for the ſame Reaſon the Coney and Hare) thourb 
, 4 raminivorons, yet comparatively have hut little oneg. For that a Horſe 


made for Labour, and beth this, and the Hare, for quick and conti- 
ed Motion; for <vhich, the moſt eaſy Reſpiration, and ſo the freeſt 
lotion of the Diaphragm is very requiſite 5 which yet could not be, 
al the Stomach lie big and cumberſone pon it, as in Sheep and 
ren £40, Grew, ib, Chap. C. (xz) The 
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granivorous Birds), there the Defe&'is abundantly 


Food (22), ſtronger or weaker, membranaceous « 
. muſcular. «Ie 4 k VE I wir tron yt 0 £ 


of the ſeveral Ventricles of ruminating Creatires, 


2 IM 


| 3. at ry Fg =—_ 7D 
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many but one; in ſome two or more (xx).- h ricl 
ſuch as make à ſifficient Comminution of the Pit 


Food in the Mouth, one ſuffices. But where Tee) "i 
ate wanting, and the Food dry «and hard, (fl 


upply'd by one thin membranaceous Ventric Wi 
to receive and moiſten the Food, and anothe Wl 
thick, ſtrong, muſcular one, to grind and ten 
(C99) it. But in ſuch Birds, aud other Creatures, 
Nee Food is not Grain, but Fleſn, Fruits, h. 

ſects, or partly one, partly the- other, there thei NMPere 
Stomachs are accordingly conformable to thei Wt 


But as remarkable a Thing as any in this Pat of WF (44 
Animals, is, the curious Contrivance and Fabrick {erva 


The very Act it ſelf of Ruminati on, is an excellent 
Proviſion for the compleat Maſtication of the Food, 
at the Reſting, leiſure Times of the Animal. Bit 
the Apparatus for this Service, of divers Ver age 
ISA ns ie os 69 03-5 Jintint * . tric ux 
-(#x) The Dr omedary bath four Stomachs, one wheredf pf thy 
peculiarly endowed: with about twenty-Cavities, like Sach ok | 
in all Probability for 4; Nan Water. Concem 


N 4 


* 
* 


which, ſee Book VI. Chap. 4. Note (a). 3-4 | 
(Y To affift in which Office, they ſwallow ſmall anour ce 
Stones, which are to be met with in the Gizards of all gi of it 
vorous Birds 3 but in the Gizard of the Iynx, or Minn, 3 
which was full only of Ams, I found not one Stone. Soit 
that of the Green Wood-Pecker (full of Ants and Tree-Maggot) 
there were but few Stones. 55 

(zz) In moſt carnivorous Birds, the third Ventricle is Membran; 
Where the Meat is concocted, as in a Man : Or ſomewhat Tendinw, 
21 in an Owl]; as if it were made indifferently for Fleſh, or other Mid, 
as be could meet with eithey, Or moſt thick and tendinous, called n 
Gi ard; auberein the Mens, as on a Mill, is ground to Pieces, Grei 
«bi ſupra, Chap. 9. hs 36 hah 

f * 


* 


3 


: Wo ALOUD CE FRO TO UN TEES 
Having thus far purſu d the Food to the Place; 
oper Aliment for the Body ; 1 might next trace 
2 Wt through the ſeveral Mæanders of the Gtr, the: 


3 


Cacteals, and ſo into the Blood (bbb), and after» 
nne eee eee 
by OA — AT 
n. (aaa) It would be much too long a Taſk to inſiſt upon it. 
ei ere as it deſerves, and therefore concerning the whole Buſi- 
4 Weſs of Rumination, I ſhall refer to F. Conr. Peyeri Merycolog,; 


A Ruminantibus & Ruminatione Commentar, where he large-; 
Wy treateth of the ſeyeral Ruminating Animals, of the Parts 
iniſtring to this Act, and the great Uſe and Benefit there- 


Bf unto them. 


of i (bb6) There are too many Particulars to be inſiſted on, ob- 
ick Wervable in the Paſſages of the Ch, from the Guts to the 


E. Subclavia Vein, where it enters into the Blood; and there- 


be re I ſhall only, for a Sample of this admirable OEcono= 
ent Wy, take Notice of ſome of the main and more general 
oh atters. And, f 5 , | » | 26 ot : „Wen. th ; _ 0 
Pit 1. After the Food is become Chyle, and gotten into the 

uts, it is an excellent Proviſion made, not only for its Paſ- 
e age through the Guts, but alſo for its Protruſion into the 
cl; Aal, by the Periftaltick Motion, and Valoxls Connwentes of 


he Guts. 2. It is an admirable Proviſion, that the Mouths 
of the La#eals ; and indeed the Lacteals primi generis themſelves 
ire ſmall and fine, not wider than the Capillary Arteries are, 
Welt by admitting Particles of the Nouriſhment groſſer than 
he Capillaries, dangerous Obſtructions might be thereby ro- 
Nuced. 3. After the Reception of the > * into the 8 


5 0 
eur peals primi generis, it is a noble Proviſion for the Advancement 
5 of its Motion, that in the Meſenterick Glands, it meets with 
= me of the Lymphe-Du#s, and receives the Impregnations of 


the Lympha, And paſſing on from thence, it is no leſs Ad- 
vantage. 4. That the Lafeals, and Lympbæ-Ducts meet in 
the Receptaculum Chyli, where the Aliment meeting with more 
of the Lympha, is made of a due Conſiſtence and Tempera- 
14 ment, for its farther Advancement through the Thoracick DuF, 
118 and fo into the Left Subelavian Vein and Blood. Laſtly, This 
| Thoracick Duct it ſelf is a Part of great Conſideration. Por 


aaa) l | (as 


| 
1 
1 
' 
7 
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obſetve its Impregnations from the Glands ant 


nicks, Glands, Fibres traverſing one another (re), 


R Aſcent of the Chyle, Anat, Introduct. 


Cole, in Phil. Tranſ. No. 125, and Mr, Cowper's elegant Cut in 
Anat, Tab, 34, 34+ and Append, Fig. 39, 40. | 
e 


other noble Curiofities and Diſcoveries in Anatomy, the 
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watds into the very Habit of the Body: 1 might 
alſo. take Notice of the Separation made in the 
Tnteſtines, of what is nutritive, (which is received 
and what is feculent, (being ejected ;) and the In. 
pregnations there from the Pancreas and the Gal 
Later it hath been ſtrained through thoſe cy 
rious Colanders, the lacteal Veins, I might allo 


Iymphæducts; and, to name no more, I migh 
farther View the * Structure - of the Pan 
miniftting to all theſe delicate Offices of Natur; 


** 


particularly the artificial Conformation of the h. 


teſtines might deſerve a ſpecial Enquiry, their Ty. 


and periſtaltick Motion in all Cteatures ; and their 


- 91903 5%79 1 1 0 f I int the 
(as Mr. Copper faith) H ue conſider in this Dutt its ſeveral Divijm 
and Inoſtulations, its numerous Valves looking from below upward, it 
advantageous Situation between the great Artery and Vetebræ of ile 
Back, together <vith the Ducts diſcharging their refluent Lympha fun 
tbe Lungs, and other neighbouring Parts, wwe To find all conduc u. 
demonſtrate the utmoſt Art of Nature uſed in furthering the ſteep ail 


: 


(ccc) Theſe, although noble Contrivances and Works d 


od, are too many to b 
fer to the Anatomiſts, particular! Dr. Willis Pharmaceut, I, 


(ddd) In zback, and ſome other Fiſhes, it is a very 
curious Proviſion that is made toſupply the Paucity and Bre- 
vity of the Guts; by the Perforation of their fingle Gut, go 


ing out trait along, but round hike a Pair of Windin Stain; | 


ſs that their Gut, which ſeems to be but a few Inches long, 
hath really a Bore of many Inches, But of theſe, and many 


Reader will, I hope, have a better and larger Account from 
the curious and ingenious Dr, Noczglas, who is labouring in 


thoſe Matters, | 
(eee) Cubul 


B /// /// / e eee N 
eee eee ee ae aa Sap 
| Dee ä 


cochteous Paſſage (aud) to retard the Motion f 


inſiſted on, and therefore I ſhall E. i 


88. 

EE 

. 
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the Chyle, and to make amends for the Shortneſs 
of the Inteſtines, in ſuch Creatures who have but 
one Gut; together with many other Accommoda- 
tions of Nature in particular Animals that might 
pe mentioned. But it ſhall ſuffice to have given 
only a general Hint of thoſe curious and admirable 

orks of Gov. From whence it is abundantly 
manifeſt, how little Weight there is in the former 
theiſtical Objection. Which will receive a fur- 


ö 


e eee ee 


— — 


EP 


$ Y her Confutation from t ge 
Vi. and laſt Thing relating to Food, that I ſhall 


Wpcak of, namely, The great Sagacity of all Ani- 


- 21s, in finding out and providing their Food. 
„In Man, perhaps, we may not find any Thing very 
r dmirable, or remarkable in this Kind, by Means 
r his Reaſon and Underſtanding, and his Supre- 


Fnacy over the inferiour Creatures; which anſwer- 
Sth all his Occaſions relating to this Buſineſs : 
But then even here the Creator hath ſhewed his 


i" ur 0 ; | . cf 

1 NPkill, in not over-doing the Matter; in not provid- 
„Ing Man with an unneceſſary Apparatus, to effect 
per and over again what is feaſible, by the Reach 


pf his Underſtanding, and the Power of his Au- 


bority. | + 
r. WE But for the inferiour Creatures, whe want Rea- 


Won, the Power of that natural Inſtin&, that Saga- 
Wity (eee) which the Creator hath imprinted upon 
nem, do amply compenſate that Defect. And 


go Here we ſhall find a glorious Scene of the Divine 


— 


the (eee) Quibus beſtiis erat is cibus, ut alius genevis beftits veſceren- 
0M eur, aut vires natura dedit, aut celeritatem: data eſt quibuſdam etiam 
; 1 vrachinatio quedam, atque ſolertia, &c, Cic. de Nat. Deor. 1. 


2, *. 48. I ET 


(ff) Among 


» AY — N 
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Wiſdom, Power, Providence and Care, if we view 
the various Inſtincts of Beaſts, great and ſmall, of 
Birds, Inſe&s, and Reptiles (H). For among e- 
very Species of them, we may find notable Acts of 
Sagacity, or Inſtinct, proportional to their Occa- 
ſions for Food. Even among thoſe whoſe Food is 
near at Hand, and eaſily come at; as Graſs and 
Herbs; and conſequently have no great need of 
Art to diſcover it; yet, that Faculty of their accu- 
rate Smell and Taſte, ſo ready at every turn, to di- 
ſtinguiſn between what is ſalutary, and what per- 
nicious (gg g, doth juſtly deſerve Praiſe. But for 
ſuch Animals, whoſe Food is not fo eaſily come at, 
a Variety of wonderful Inſtin& may be met with, 
ſufficient to entertain the moſt curious Obſerver, 
With what entertaining Power and Artifice do 
ſome Creatures hunt (444), and purſue their Game 


and 


(ff) Among Reptiles that have a ſtrange Faculty to ſhift 
for Food, c. may bo reckoned Eels, which, although be- 
longingto the Waters, can creep on the Land from Pond to 
Pond, Oc. Mr. Meſely of Maſely, ſaw them creep over the 
Meadows, like ſo _ Snakes from Ditch to Ditch ; which 
he thought, was not only for bettering their Habitation, but 
alſo 2 carch Snails in the Graſs. Plot's Hiftory of Saffordbin, 
e. J. K. 32. | 
| 2 as early as the Lear 1125, the Froſt was ſo very in- 
tenſe, that the Eels were forced to leave the Waters, and 
were frozen to Death in the Meadows. Vide Haſecvid's Apo. 
L. * 7. fekt. 2. F 
(eg) Enumerare poſſum, ad paſtum capeſſendum conficiendumque, 
que fit in figuris animantium & quam ſolers, ſubtiliſque deſcripti 
partium, quamque admirabilis fabrica membrorum. Omnia enim que 
intus incluſa ſunt, ita nata, atque ita locata ſunt, ut nibil eorum ſuper- 
<acaneum ſit, nihil ad vitam retinendam non neceſſarium, Dedit autem 
eadem Natura belluis & ſenſum, & appetitum, ut altero conatum habe- 
rent ad naturales paſtus capeſſendos; altero ſecernerent peſtifera a ſalu- 
taribus, Cic. de Nat. Deor. J. 2. c. 37. See Book IV. Chap. 4. 


(i It would be Endleſs to give Inſtances of my own and 


others 
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and Prey! And others watch and way-lay theits 
(iii)! With what prodigious Sagacity do others 
grope for it under Ground, out of Sight, inmooriſh 
Places, in Mud and Dirt (#&#&) ; and others dig 

7 . 


th... n 1 PIR 


- — 
* — * * * — cc 


others Obſervations, of the prodigious Sagacity of divers A= 
nimals in Hunting, particularly Hounds, Setting-Dogs, &c. 
one therefore ſhall fuffice of Mr; Beyle's, viz. A Perſon of Quality 
o make a Trial, whether a young Blood- Hound was well inſtruct- 
ed, cauſed one of his Servants - to avalk to a Town four Miles 
„and then to a Market-Town three Miles from thence=——The Dog; 
without ſeeing the Man he was to purſue, followed him by the Scent ts 
the above- mentioned Places, notwithſtanding the Multitude of Market- 
People that went along in the ſame Way, and of Travellers that had 
Occaſion to croſs it. And when the Blood. Hound canie to the chief Mar- 
ket-Town, he paſſed through the Sireets, without taking Notice of any 
of the People there, and left not till he had gone to the Houſe, where 
the Man be ſought reſted himſelf, and found him in an upper Room, to 
* * of thoſe that followed him. Boy). determ. Nat. of Ef- 
uv. Crap, 4. N 1 

(iii) There are many Stories told of the Craft of the For, to 
compaſs his Prey z of which Ol. Magnus hath many ſuch, as 
feigning the Barking of a Dog, to catch Prey near Houſes 4 

ſeigning himſelf dead, to catch ſuch Animals as come to fee 
upon him; laying his Tail on a Waſp-Neſt, and then rubbitis 
it hard againſt a Tree, and then eating the Waſps ſo killed: 
Riddin Himſelf of Fleas, by gradually going into Water, 
with a Lock of Wool in his Mouth, — o driving the Fleas 
up into it, and then leaving it in the Water : By catching 
Crab-Fiſh with his Tail, which he ſaith he himſelf was an 
Eye-witneſs of; Vidi & ego in Scapulis Norvegie Vulpem, inter rupes 
immiſſd caudd in aquas, plures educere Cancros, ac demum devorare. 
Ol. Mag. Hiſt. J. 18. c. 39, 40. ; 3 
But Pliny's fabulous Story of the Hyena out-does theſe Re- 
lations of the For, Sermenem humanum inter paſtorum ſtabula aſſi- 
mulare, nome nquè alicujus addiſcere, quem evocatum foras laceret. Iten 
Vomitionem hominis imitari ad ſollicitandos Canes quos invadat; Plin; 

Kat; Hie 3 | 

(kk) This do Ducks, Woodcocks, and many other Fowls, which 
ſeek their Food in dirty, mooriſh Places. For which Service. 
they have very remarkable Nerves teaching to the End ot 
their Bills, Of which ſes Book VII. Chap. a, Note (eo). 
-” .) Swing, 


_ 
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and delve for it, both above (%), and under the 
Surface of the drier Lands (mmm)! And how cu- 
rious and well deſigned a Proviſion is it of parti- 


_ cular large Nerves in ſuch Creatures, adapted to 


that eſpecial Service! 

What an admirable Faculty is that of many A- 
nimals, to diſcover their Prey at vaſt Diſtances; 
ſome by their Smell ſome Miles off (nun) ; and 
ſome by their ſharp and piercing Sight, aloft in 
the Air, or at other great Diſtances (000) ! An In- 
ſtance of the latter of which Gop himſelf giveth, 
Joh xxxix. 27, 28, 29.] in the Inſtinct of the 
Eagle: Doth the Eagle mount up at thy Com- 
mand; and make her Neſt on high.? She del. 

i {poet | teth 


() Swine, and other Animals that dig, have their Noſes 

made more tendinous, callous, and ſtrong for this Service, than 
others that do not dig. They are alſo edged with a proper, 
tough Border, for penetrating and lifting up the Earth; and 
their Noſtrils are placed well, and their Smell is very accu- 
rate, to diſcover whatſoever they purſue by Digging. 
(mmm) The Mole, as its Habitation is different ftom that 
of other Animals, ſo hath its Organs in every Reſpect curi- 
oufly adapted to that way of Life; particularly its Noſe 
made ſharp, and ſlender, but withal tendinous and ftrong, 
c. But what is very Remarkable, it hath ſuch Nerves 
reaching to the End of its Noſe and Lips, as Ducks, &c. have, 
mentioned above in Note (kk), Which Pair of Nerves J ob- 
ſerved to be much larger in this Animal than any othet 
Nerves proceeding out of its Brain. 

(mn) Predacious Creatures, as Wolfs, Foxes, &c. will diſco- 
ver Prey at great Diſtances; ſo will Dogs and Ravens diſcover 
Carrion a great Way off by their Smell. And if (as the Su- 

erſtitious imagine) the latter flying over and haunting Houſes 

e a Sign oſ Death, it is no doubt from ſome cadaverous 
Smell, thoſe Ravens diſcover in the Air by their accurate 
Smell, which is emitted from thoſe diſeaſed Bodies, which 
have in them the Principles of a ſpeedy Death. 

(o] Thus Hawks and Kites on Land, and Gulli, and other 
Birds, that prey upon the Waters, can at a great Hcipht 
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| Jeth and abideth on the Rock, upon the Crag of 


the Rock, and the ſtrong Place ( ppp). From 
thence he ſeeketh her Prey, and ber Eyes behold 


afar off. What a commodious Proviſion hath the 


Contriver of Nature made for Animals, that ate 
neceſſitated to climb for their Food ; not only in 


the Structure of their Legs and Feet, and in the 


Strength of their Tendons and Muſcles, acting in 


| that particular Office (49g) ; but alſo in the pecu- 


liar Structure of the principal Parts, acting in the 
Acqueſt of their Food (rr7)! What a Proviſion 
| -+ 2 ah 

the Air ſce Alice, little Birds and Inſects on the Earth, and 
ſmall Fiſhes, Shrimps, &c, in the Waters, which they will 
dart down upon, and take. | | 7 | 
(p) Mr, Ray gives a good Account of the Nidification of 
the Chryſagtos caudã annuls albo cinfta, Hujus Nidus Ann. t668. 
in ſylvoſes prope Derwentiam, &c. inventus eſt 8 bacillis ſeu virgis lig- 
nets grandioribus compoſitus, quorum altera extremitas rupis cujuſdam 
eminentie, altera duabus Betulis innitebatur,—— Erat Nidus quadra- 
tus, duas ulnus latus, In eo pullus unicus, adjacentibus cadaveri- 


1 


bus unius aęni, unius leporis, S trium rygallorum pullorum, Synopſ: 


Method. Avium, p. 6. And not only Lambs, Hares, and Gry- 
gali, but Sir Robert Sibbald tells us, they will ſeize Kids and 
Fawns ; yea, and Children too: Of which he hath this Story 
of an Eagle in one of the Orcades Hlands. One Infantulum unius 
anni pannis involutum arripuit (quem Mater teſſellas uſtibiles pro igne 
allatura momento te mporis depoſuerat in loco Houton-Hed dicto) eum 
que deportaſſe per 4 milliariapaſſuum ad Hoiam ; qud ve ex matris 
ejulatibus cognita, quatuor viri illuc in navicula profecki ſunt, & ſcien- 
tes ub Nidus eſſet, infantulum illeſum & intactum deprehenderunt, 
Prod. Nat. Hiſt. Scot. J. 3. part. 2. P. 14. | 5 
4%) See in Book VII. Chap, x. Note (). the Characteriſ- 
ticks of the MWocdpecker-kind, | 

(rrr) The Contrivance of the Legs, Feet, and Nails [ef the Opoſ- 
ſum] ſeems very advantagions to this Animal in climbing Trees (which 
it doth very nimbly) for preying upon Birds. But that is moſt fin- 
gular in this Animal, is the Structure of its Tail, to enable 
it to hang on Boughs. The Spines, or Hos in the middle of 
the under 5 of the Vertebræ of the Tail, are a eronderful Piece of 
Nature's Mechaniſm, The firſt three Vertebra bad none of theſe 
: P 2 Spinèt; 


' 
8. 
? 
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what an admirable noble Principle is it, implant- 


nothing, I think, could be more aduantagionſly contrived, For when the 


Book IV. 
alſo is that in no&urnal Birds and Beaſts, in the 
peculiar Structure of their Eye (r), (and we may 
perhaps add the Accuracy of their Smell too) 
whereby they are enabled to diſcover their Food in 
the Dark ? But among all the Inſtances we have of 
natural Inſtin&, thoſe Inſtincts, and eſpecial Pro- 
viſions made to ſupply the Neceſſities of Helpleſ 
Animals, do in a particular Manner demonſtrate 
the Great Creator's Care. Of which I ſhall give 
two Inſtances. | = 

1. The Proviſion made for young Creatures, 
That zer, that natural Affection, ſo connatural 
to all, or moſt Creatures towards their Young (tt) 


ed 


Spines, but in all ile reſt they were to be obſerved, They ore pla- 
ced juſt at the Articulation of each Foynt, and in the Middle from tit 
Sides, For the performing this Office [of hanging by the Tail] 


Tail is txirled or wound about a Stick, this Hook of the Spine eaſily 
ſuſtains the Weight, and there is but little Labouy of the Muſcles requi- 
red, only enough for bocbing or crooking the Tail, This, and more to 


the ſame Purpoſe, ſee in Dr. Tyſons Anatomy of the Opoſun, 


in Philoſophical Tranſact. No. 239. 

(555) See before Chap. 2. Note (2), (aa), (bb). 

0 Quid dicam quantus amor beftiarum ſit in educandis cuſt 
diendiſque mis, que procreaverint, uſque ad eum finem dum poſit 
ſeipſa defendere? And having inſtanced in ſome Animals, where 
this Care is not neceſſary, and accordingly is not employed, 
he goes on, Fam Galline, aveſque velique, & quietum requiruvt ai 
pariendum locum, & cubilia ſibi , nidoſque conſtruuns, eoſque quan: ji 
ſunt molliſſimè ſubſternunt, ut quam facillime oua ſerventur, Ex quibu 
pullos cum excluſerint, ita tuentur, ut & pennis foveant, ne frignt 
dadantur, & ft eſt calor, à ſole ſe opponant, Cic, de Nat. Deor.l. 
4. Ix, 3s: 

To this natural Care of Parent-Animals to their young, ue 
may add the Returns made by the young of ſome towards 
the old ones, Pliny ſaith of Rats, Gewitores ſuos feſſos ſenetts, alu 


inſigni pietate. Nat, Hiſt, J. 8. e. 57. 80 Cranes, he ſaith, Gent- 
This 


trieum ſenecta m invicem educant. L. 10. c. 23. 
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Caap. XI. of their Dung. 213 
ed in them by the Wiſe Creator? By Means of 
which, with what Alacrity do they tranſact their 
parental Miniſtry ? With what Care do they nurſe 
up their Young ; think no Pains too great to be 


ventured upon for their Guard and Security ? 
How carefully will they lead them about in Pla- 
ces of Safety, carry them into Places of Retreat 
and Security; yea, ſome of them admit them into 
their own Bowels (zwww)? How will they ca- 


This St. Ambroſe takes Notice of in his Hexameron, and Ol. 
Magnus after him, Depoſiti patris artus, per longevum ſenectutis 
plumis nudatos circumſtans ſoboles pennis propriis fouet, ——collatito 
cibo paſcit, quando etiam ipſa nature reparat diſpendia, ut hinc inde. ſe- 
nem ſublevantes, fulcro alar um ſuarum ad volandum exerceant, & in 
priſtinos uſus deſueta membra reducant, For which Reaſon this 
Bird is denominated Pia. Vid, Ol. Mag. Hiſt. l. 19. c.14. 


Hereto may be added alſo the conjugal Ero ofthe little 
reen Ætbiopian Parrot, which Mr, Ray deſcribes from Cluſius. 
emellee ſeneſcentes (quod valde notabile) vix edere wlebant, niſi cibum 


- 


jam a mare carptum, & aliquandia in prolobo retentum, & quaſi coc- 


| tum roſtro ſuo exciperent, ut Columbarum pulli a matre ali ſolent, 


Synopſ. Meth, Av. p. 32. 
| (auu) The moſt timid Animals, that at other Times ab- 
ſcond, or haſtily fly from the Face of Man, Dogs, Oc. will, 
for the ſake of their Young, expoſe themſelves. 'Thus among 
Fowls, Hens will aſſault, inſtead of fly from ſuch as meddle 
with their Brood. So Partridges, before their Young can fly, 
will drop frequently down, firit at leſſer, and thenat greater 
3 to dodge and draw off Dogs from purfuing their 

oung. | | 

(www) The Opoſſum hath a curious Bag on purpoſe for the 
curing and carrying about her Young. There are belonging 
LW to this Bag two Bones (not to be met with in any other 
Skeleton) and four Pair of Muſcles, and ſome ſay the Teats 
0 lie therein alſo, Dr, Ty/n, Anat. of the Opaſſ. in Phil, Tranſ. 
OW No. 239. where he alſo, from Oppian, mentions the Dog-Fi, 
that upon any Storm or Danger, receives the young Ones 
into her Belly, which come out again when the Fright is 
over, 80 allo the Squatina and Glaucns, the fame Author 
| h P 3 faith, 


taken for them, no Dangers (zu) too great to be 
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214 Of Animals Care Book IV. 
reſs them with their affectionate Notes, lull and 
quiet them with their tender parental. Voice, put 
Food into their Mouths, ſuckle them, cheriſh and 
keep them warm, teach them to pick, and cat, and 
ather Food for themſelves; and, in a Word, per- 
form the whole Part of ſo many Nurſes, deputed 
by the Sovereign Lord and Preſerver of the World, 
to help ſuch young and ſhittleſs Creatures, till they 
are come to that Maturity, as to be able to ſhit 
wrthemicives es 2 | 
And as for other Animals (particularly Inſects, 
_ whoſe Sire is partly the Sun, and whoſe numerous 
Off. ſpring would be too great for their Parent-Ani- 
mal's Care and Proviſion) theſe are ſo generated, as 
to need none of their Care, by Reaſon they arrive 
immediately to their *8amie, their perfect, adult 
State, and are -able to ſhift for themſclves. But 
yet, thus far their parental Inſtinct (equivalent to 
the moſt rational Care and Foreſight) doth ex- 
tend, that the old Ones do not wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
ſo cautiouſly repoſit it in ſuch commodious Places 
(ſome in the Waters, ſome on Fleſh,ſome on Plants, 
proper and agreeable to their Species (xxx) ; and 
ſome ſhut up agrecable Food in their Neſts, partly 
for Incubation, partly for Food (yy), that their 
Young in their Aurelia, or en State, may 
find ſufficient and agreeable Food to bring them up, 
fill they arrive to their Maturity. | 
'Thus far the Parental Inſtin& and Care. 
” Next 


ſaith, have the ſame Care for their Young, but receive them 


4 


o 


into different Receptacles. e 
(exx) See Book VIII. Chap. C. 
(99) See Chap. 13. Note (c). (xxx) Ther: 


« / 


Cray. XI. of their Young. 215 
Next we may obſerve no leſs in the young 
themſelyes, eſpecially in thoſe of the irrational A- 
nimals, Foraſmuch as the Parent-Animal is not 
able to bear them about, to cloath them, and to 


dandle them, as Man doth ; how admirably hath - 


the Creator contrived their State, that thoſe poor 
young Creatures can ſoon walk about, and with 
the little Helps of their Dam, ſhift for, and help 
| themſelves? How naturally do they hunt for their 
| Teat, ſuck, pick (zzz), and take in their proper 
But for the Young of Man, their Parents Rea- 
| ſon, joined with natural Affection, being ſufficient 
to help, to nurſe, to feed, and to cloath them; 


| therefore they are born helpleſs, and are more ab- 


ſolutely, than other Creatures, caſt upon their Pa- 
rents Care (aana). A manifeſt Act and Deſigna- 
tion of the Divine Providence. | 
2. The other Inſtance I promiſed, is the Provi- 
ſion made for the Preſervation of ſuch Animals as 
are ſometimes deſtitute of Food, or in Danger of 
being ſo. 'The Winter is a very inconvenient, im- 
5 | EL proper 
(zzz) There is manifeſtly a Superintending Providence in 
this Caſe, that ſome Animals are able to ſuck as ſoon as ever 
they are born, and that they will naturally hunt for the 
Teat before they are quite gotten out of the Secundines, and 
arted from the Navel-String, as I have ſeen. But for Chi- 
ns, and other young Birds, they not — able immediately 
to pick till they are ſtronger, have a notable Proviſion made 
for ſuch a Time, by a part of the Yolk of the Egg being inclo- 
ſed intheir Belly, a little before their Exclufion or Hatching, 
which ſerves for their Nouriſhment, till they are grown 
ſtrong enough to pick up Meat. Vid, Beo VII. Chap. 4. Note (a). 
(aaaa) Qui [Infantes| de ope noſtra ac de diving miſericordia plus 
merentur, qui in primo ſtatim nativitatis ſug ortu plorantes ac flentes, 


nil aliud faciunt quam deprecantur. Cypr. Ep. ad Fid. 
goon 6p 5 P (L460) 1 
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216 Of Animals Care Boon IV. 


proper Seaſon, to afford either Food or Exerciſe 
to Inſects, and many other Animals. When the 
flowry Fields are diveſted of their Gaiety; when 
the fertile Trees and Plants are ſtripp'd of their 
Fruits, and the Air, inſtead of being warmed with 
the cheriſhing Beams of the Sun, 1s chilled with 
rigid Froſt ; What would become of ſuch Animals 
as are impatient of Cold 2 What Food could be 
found by ch as are ſubſiſted by the Summer - Fruits: 
But to obviate all this Evil, to ſtave off the Deſtruc- 


tion and Extirpation of divers Species of Animals, 


the Infinitely Wiſe Preſerver of the World hath as 
wiſely ordered the Matter; that, in the firſt Place, 
ſuch as are impatient of Cold, ſhould have ſuch a 
ſpecial Structure of their Body, particularly oftheir 
Hearts, and Circulation of their Blood ($292), as 
during that Seaſon, not to ſuffer any waſte of their 
Body, and conſequently not to need any Recruits; 
but that they ſhould be able to live in a Kind of 
ſleepy, middle State, in their Places of ſafe Retreat, 
until the warm Sun revives both them and their 
Food together.. | 3055 

The next Proviſion is for ſuch as can bear the 
Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger (ccc), in others 


(ei) I might name here ſome of the Species of Birds, 
the whole Tribe almoſt of Inſects, and ſome among other 
Tribes, that are able to ſubſiſt for many Mouths without 
Food, and ſome without Reſpiration too, or very little: 
But it may ſuffice to inſtance only in the Land-Tortoiſe, oi 
ths Nas (ö. of whoſe Heart and Lungs, See Book VI. Cha, 
5. Nore{0) LS 

(cecc) Inediam diatiſſime tolerat Lupus, ut & alia omnia carnicora, 
licẽt ꝓraciſſima; magnd utique nature providentid 3 quonian eſca non 


ſemper in prompx eſt, Ray's Synopf. Quadr. p. 174. 7 
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by their notable Inſtinct in laying up Food before- 
hand againſt the approaching Winter (44dd.) Of 


this many entertaining Examples may be given ; 
| particularly we may, at the proper Seaſon, obſerve 
| not only the little Treaſures and Holes well-ſtock- 
ed with timely Proviſions, but large Fields (zeze) 


here 


3 . — i ———_ 


5 og * — 


Ta the Jon Abſtinence mentioned of Brute Animals, 1 


hope the Reader will excuſe me, if I add one or two Inſtances 
of extraordinary Abſtinence among Men. One Martha Taylor, 
born in DerbyÞ:re, by a Blow on the Back fell into ſuch a 
Proſtration of Appetite, that ſhe took little Suſtenance, but 
ſome Drops with a Feather, from Chriſtmas 166 7, for thirteen 
Months, and ſlept but little too all the Time. See Dr. Samp- 
| ſon's Account thereof in Epbem. Germ. T. z. Ob.. 173. 


To this we may add the Caſe of S. Chilton, of 2 
near Bath, who in the Years 1693, 1696, and 1697, ſlept di- 
vers Weeks together. And although he would ſometimes, 


in a very odd manner, take Suſtenance, yet would lie a long 


Time without any, or with very little, and all without any 


conſiderable Decay. See Phil. Tranſ. No. 304. 


(dau) They are admirable Inſtinas which the Sieur de 


Beauplau relates of his own Knowledge, of the little Animals 


called Bobaques in Ukraine They made Burroughs like Rabbets, 
and in October Hunt themſelves up, and do not come out again tilt 
April.——They ſpend all the Winter under Ground, eating what they 
laid up in dummer. Thoſe that are lazy among them, they lay on 
| their Backs, then lay à great handful of dry Herbage upon their Bodies, 
&c. then others drag thoſe Drones to the Mouths of their Burroughs, and 
þ thoſe Creatures ſerve inſtead of Barrows, &c. I have often ſeen then 
praiſe this, and have had the Curioſity to obſerve them whole Days tc- 
pether, Their Holes are parted like Chambers; ſome ſerve for 
Store-Houſes, others for Burying-Places, &c, Their Government is 
nothing inferior to that of Rees, &c. They never go abroad without 
poſting a Centinel upon ſome high Ground, to give notice to the others 
whilſt they are feeding, As ſoon as the Centinel ſees any Body, it ftands 
on his Hind-Legs and whiftles, Beauplau's Deſcriptionof Ukraine, 
in Vol. I. of the Collection of Voyages, &c. | 
A hn x pA of the Northern Galli Sylveſtres, ſee in Chap, 
13. Note (g). | | 
As for the Scriptural Inſtance of the An, ſec hereafter Book 
VIII. Chap, 5, Note (d). . N | 
| : RG. (eeee) 1 
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here and there throughout beſpread with confide. 


rable Numbers of the Fruits of the neighbouring 


Trees, laid carefully up in the Earth, and covered 
ſafe, by the provident little Animals inhabiting 
thereabouts. And not without Pleaſure have I ſeen 
and-admired the Sagacity of other Animals, hunt- 
ing out thoſe ſubterraneous Fruits, and pillaging the 
Treaſures of thoſe little providenr Creatures; 

And now from this bare tranſient View of this 
Branch of the Great Creator's Providence and Go- 
vernment, relating to the Food of his Creatures, we 
can conclude no leſs, than that ſince this Grand 
Affair bath ſuch manifeſt Strokes of admirable and 
wiſe Management, that ſince this is demonſtrated 
throughout all Ages and Places, that therefore i 
is God's Handy-Work. For how is it poſſible tlut 
ſo vaſt a World of Animals ſhould be ſupported, 
ſuch a great Variety equally and well ſupplied with 
proper Food, in every Place fit for Habitation, 
without an eſpecial Superintendency and Manage- 


ment, equal to, at leaſt, that of the moſt prudent 


Steward and Houſholder 2 How thould the Crea- 
tures be able to find out their Food when laid up 
in ſecret Places? And how ſhould they be able to 
gather even a great deal of the common Food, and 


88 


(ecee) J have in Autumn, not without Pleaſure obſerved 


not only the great Sagacity and D of Sane, in hunt. 


ing out the Stores of the Field Mice; but the wonderful Pre- 
caution alſo of thoſe little Animals, in hiding their Food be. 
forehand againſt Winter, In the Time of Acorns falling, | 
have, by means of the Hegs, diſcovered, that the Mice had, 
all over the neighbouring Fields, treaſured up fingle Acorns 
in little Holes they had ſcratched, and in which they had 
carefully covered up the Acorn. Theſe the Hogs would, Day 
after Day, hunt out by their Smell. 
pag] TT - 
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at laſt to macerate and digeſt it, without peculiar 
Organs adapted to the Service? And what leſs than 
an Infinitely Wiſe God could form ſuch a Set of 
curious Organs, as we find every Species endowed 
with, for this very Uſe? Organs ſoartificially made, 
ſo exquiſitely fitted up, that the more ſtrictly we 
| ſurvey them, the more accurately we view then 
(even the meaneſt of them with our beſt Glaſles) 
the leſs Fault we find in them, and the more we 
| admire them: Whereas the beſt poliſhed, and moſt 
| exquiſite Works, made by Human Art, appearthro' 
our Glafles, as rude and bungling, deformed and 
| monſtrous ; and yet we admire them, and call them 
Works of Art and Reaſon. And laſtly, What leſs 
than Rational and Wiſe could endow irrational 
| Animals with various Inſtincts, equivalent, in their 
WW ſpecial Way, to Reaſon it ſelf? Inſomuch that ſome 
from thence have abſolutely concluded, that thoſe 
Creatures had ſome Glimmerings of Reaſon. But 
tt is manifeſtly Inſtinct, not Reaſon they act by, 
t becauſe we find no varying, but that every Species 
doth naturally purſue at all Times the ſame Methods 
and Way, without any Tutorage or Learning: 
0 WW Whereas Reaſon, without Inſtruction, would often 
vary, and do that by many Methods, which 1n/tint# 
- WW doth by one alone. But of this more hercafter. 


CHAP. XII, Of the Cloathing of Animals. 


Aving in the foregoing Chapter, ſomewhat 
B largely taken a View of the Infinite Crea- 
tors Wiſdom and Goodneſs toward his Creatures, 

5 in 


220 Of Animals Cloathing. Book IV, 
in ordering their Food, I ſhall be more brief in this 
Chapter, in my View of their Coat hing (a); ano- 
ther neceſſary Appendage of Life, and in which 
we have plain 'Tokens of the Creator's Art, ma- 
nifeſted in theſe two Particulars ; the Sui tabli- 
eſs of Animals Chathing to their Place and 
Occaſions ; and the Garniture and Beauty 
I. The Cloathing of Animals is ſuited to their 
Place of Abode, and Occaſions there; a manifeſt 
Act of Deſign and Skill. For if there was a Poſſi- 
bility, that Animals could have been accoutred 
any other Way, than by God that made them, it 
muſt needs have come to paſs, that their Cloathing 
would have been at all Adventures, or all madethe 
ſame Mode and Way, or ſome of it, at leaſt, in- 
convenient and unſuitable.” But on the contrary, 
we find all is curious and compleat, nothing too 
much, nothing too little, nothing bungling, nothing 
but what will bear the Scrutiny of the moſt exqui- 
ſite Artiſt ; yea, and ſo far out-do his beſt Skill, 
that his moſt exquiſite Imitations, even of tie 
meaneſt Hair, Feather, Scale, or Shell, will be found 
only as ſo many ugly, ill-made Blunders and 
Botches, when ſtrictly brought to the Teſt of good 
Glaſſes. But we ſhall find an Example remarkable 
enough in the preſent Caſe, if we only compare tie 
beſt of Cloathing which Man makes for himſelf, 
with that given by the Creator for the Covering 0 
the 


( ) Concerning the Cleathing of Animals, Ariftotle obſerve, 
That ſuch Animals have Hair as go 0n Feet, and ave viviparous ; and 
that ſucb are covered with a SheT, as go on Feet, and are ovipariil 


Hiſt. Anim, I. 3. c. 10. 
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the irrational Creatures. Of which it may be ſaid, 
as our Saviour doth of the Flowers of the Field, 
Matt. vi. 29. That even Solomon, in all his 
Glory, was not arrayed like one of theſe. 


ner ac , ; wn Jet, 


uitableneſs of the different Methods the Creator 
hath taken in the Cloathing of Man, and of the ir- 
rational Animals. This Pliny (6) pathetically la- 
ments, and ſays, It is . 

Nature hath been a kinder Parent, or more 
cruel Step-Mother to Man. For, ſays he, Of 


Riches, whereas Nature hath given various 
Cloathing to other Animals, Shells, Hides, 
| Prickles, Shag, Briſtles, Hair, Down, Onills, 
| Scales, Fleeces ; and Trees ſhe hath fenced with 

a Bark or two againſt the Injurics of Cold and 

Heat. Only poor naked Man, ſays he, is in the 
| Day of his Birth caſt into the wide World, to 


im- 


(5) Cajus [Hominis] causd videtur cuncta alia genuiſſe Natura, 
magnd & ſeva mercede contra tanta ſua munera: ut non ſit ſatis æſti- 
ore, Parens melior homini, an triſtior Noverca fuerit, Ante omnia 

unum Animantium. cunctorum alienis velat opibus : ceteris varie tegu- 
menta tribuit, teſtas, cortices, coria, ſpinas, villos, ſetas, pilos, pluman:, 
!bennas, ſquamas, vellera. Truncos etiam avbereſque cortice, interdun: 
1 a frigoribus, & calore tutata eſt. Hominem tantùm nudum 

& in nuda bumo, natali die abjicit ad vagitus F gon & ploratum, 
0 nullumque tot animalium aliud ad lacrymas, 


„ p7incipio. Plin. Nat. Hiſt. 1. 7. Proœm. 


has protinus vitæ 


o Let Seneca anſwer this Complaint of Pliny, although per- | 


haps what he ſaith might be more properly noted in another 
Place: Quiſquis es iniquus eftimator ſortis humanæ, cogita quanta 


bo” nobis tribuerit Parens noſter, quanto valenticra animalia ſub jugum 
es miſerimus, quanto velociora A ſequamur, quam nihil fit mortale non 
and ſub iu noftro poſitum, Tot virtutes accepimus, tot artes, animum den. 
4. due cui nihil nen eodem quo intendit memento pervium eſt, Sideribus 


velociorem, &fc, Senec. de Benef. 1, 2. c. 29. 


vin | 09 Miran. 


But let us come to Particulars, and conſider the 


to judge, whether 


all Creatures, he alone is covered with other's 
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immediate 727075 and ſqualling ; and none of all Skin 
Creatures beſides, ſo ſoon to Tears in the eery Tree 
beginning of their Life. | Prov 


hut here we have a manifeſt Demonſtration of 
the Cate and Wiſdom of God towards his Cre. 
tures; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, 
who had neither Reaſon nor Forecaſt to contrive, 
nor Parts adapted to the Artifices and Workman- 
ſhip of Cloathing ; but for Man, he being endowed 
with the tranſcending Faculty of Reaſon, and 
thereby made able to help himſelf, by having 
Thoughts to contrive, and withal Hands to effect, 
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and ſufficient Materials (c) afforded him from the To- 
As: TR Skins I the wa 
Sap — | 0 — I 2 ouſly 
(c) Mirantur plurimi quomodo tute, & ſane vivant homines in l. ary 1 0 N 
WINCH | 


rendis frigoribus plaga ntrionalis : bancque levem queſtionem ultra 

2 . Lala proſertim ab TEthiopibus. Indis, qui- Cold, \ 

us oneroſus videtur veſtitus ſub Zond torridg .—— Ouibus reſponder, Froſt, in 
—audet Indus multiplict plumarum genere, magis forſan pro tegu- Wi mark 3 
mento, quam neceſſitate : rurſus Scytha villeſo veſtitu. Ita ſub ob and ot! 
Arctico adversus aſperrimas byemes « opportuna remedia faciliee We pas F: lit 
adminiftrat ¶ Natura, ] Ligna videlicet in maxim copia, & leviſm We articu 


pretio, & demum Pelles diverſorum animalium, tam ſylueſtrium quan We * P 
domeſticorum. Then he gives a Catalogue of them, and ſaith, N ems, t 
warum omnium experti pellifices ita ingenzose noverunt mixturas com- : . 
ponere, ut pulcherrimum decorem oſtendat varietas, & calidiſſimum f- 8 2 
mentum adiuncta mollities, Ol. Mag. Hiſt. I. 6. c. 20. = 
To this Guard againſt the Cold, namely, of Fire and 22 


Cloathing; I hope the Reader will excuſe me, if I take this 


Opportunity of adding ſome other Defenſatives Nature, (or vg by 
rather the Great Author of Nature, ) hath afforded theſe Nor- WW. ”_ 
thern Regions: Such are their high Mountains, abounding, ates of 
as Ol. Magnus ſaith, through all Parts; alſo, their numerous * Er 
Woods, which beſides their Fire, do, with the Mountains, tho on c 
ſerve as excellent Screens againſt the Cold, piercing Air, and of W we 
Winds, Their prodigious Quantities of Minerals, and Me- dbl ate! 
tals alſo afford Heat, and warm Vapours, Aineræ ſeptentr ons eee 5 © 
lum regionum ſatis multæ, magne, d:verſg, S opulente ſunt, ſaith fave at 


the ſame curious, and (for his Time,) learned Archbiſhop, 


4 


F 


| hath wiſely made him naked, and left him to 


. c. I. and in other Places. And for the Warmth they ar- 
ford, the Vulcano's of thoſe Parts are an Evidence; as are alſo. 
their terrible Thunder and Lightnin „which are obſerv'd to 
be the moſt ſevere and miſchievous in their metalline Moun- 
© tains, in which large Herds of Cattle are ſometimes deſtroy'd : 
the Rocks ſo rent and ſhattered, that new Veinsof Silver are 
thereby 3 and a troubleſome Kind of Quinſie is 


3 
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Skins and Fleeces of Animals, and from various 


Trees and Plants: Man, I ſay, having all this 
Proviſion made for him, therefore the Creator 


ſhift 


produc'd in their Throats, by the Stench, and poiſonous Na- 


ture of the ſulphureous Vapours, which they diffolve, by 
drinking warm Beer and Butter together, as Claus tells us in 
the fame Book, Chap. 11. | 


To all which Defenſatives, I ſhall, in the laſt Place add, 


| the warm Vapoursof their Lakes, (ſome of which are prodi- 
gioully large, of 130 Italian Miles in Length, and not much 
lefs in Breadth ;) alſo oftheir Rivers, eſpecially the Vapours 
which ariſe from the Sea. Of which rd againſt ſevere 
| Cold, we have lately had a convincing Proof in the Great 
Froſt, in 1708, wherein, when England, Germany, France, Den- 
| mark ; yea, the more ſoutherly Regions of [taly, Switzerland, 
and other Parts, ſuffer'd ſeverely ; Ireland and Scotland felt 
very little of it, hardly more than in other Winters ; of the 
| Particulars of which, having given an Account in the Phile/. 
| Tranſ, No, 324. I ſhall thither refer the Reader. But it 
| ſeems, this is what doth ordinarily befal thoſe Northern Parts; 
particularly the Lande of Orkney, of which the learned Dr, 
Mallace gives this Account: Here the Minters are generally more 
| Subje& to Rain than Snow ; nor doth the Froſt and Snow continue ſo 


long bere, as in other Parts of Scotland; but the Mind in the mean 


Time avid often blow very boifterouſly ; and it Rains ſometimes, not by 


Drops, but by Spouts of Water, as if whole Clouds fell down at once, In 
the Year 1680, in the Month of June, after great Thunder, there felt 
Flakes of Ice near a Foot thick, Wall. Account of Orkney, ch. x. 
5. 4. From which laſt Paſlage I obſerve; That although in 
thoſe Parts, the Atmoſphere near the Earth be warm, it is 
exceſſively Cold above; ſo as to freeze ſome of thoſe Spouts 
of Water in their Deſcent, into ſuch great, and almoſt incre- 
dible Maſſes of Hail. And whence can this Warmth pro- 
ceed, but from the Earth, or Sea, emitting Heat ſufficient to 
ſtave off the Cold above? Conſult Eck II. Chap. 5. Note (c). 


(a) Sicut 
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' ſhift for himſelf, being ſo well able to help himſelf, 


And a notable. Act this is of the Wiſdom of 
GOD, not only as the more ſetting forth his Care 
and Kindneſs to them that moſt needed his Help, 
the helpleſs irrational Animals, and in hisnot oyer- 
doing his Work ; but alſo as it is moſt agreeable to 
the Nature and State of Man (4), both on natural 
and political Accounts. That Man ſhould cloath 
himſelf, is moſt agrecable to his Nature, particularly 
(among other Things, ) as being moſt ſalutary, and 
moſt ſuitable to his Affairs. For by this Means, 
Man can adapt his Cloathing to all Seaſons, to all 
Climates, to this, or to any Buſineſs. He can here- 
by keep himſelf ſweet and clean, fence off many In- 
juries; but above all, by this Method of Cloathing, 
with the natural Texture of his Skin adapted to it, 
it is that grand Means of Health, namely, inſenſible 
Perſpiration (e) is perform d, at leaſt greatly pro- 

_ moted, 


(4) Sicut enim: ſi innata ſibi Ci. e. Homini] aliqua haberet armg, 
illa ei ſola ſemper adeſſent, ita & ſi artem aliquam Natura ſortitui 
eſſet, reliquas ſane non habevet, Quia verò ei melius erat onnibut 


armis, onnibuſque artibus uti, neutrum eorum d naturk ipſe propterea 


datum eft, Galen, de Uſ. Part. I. x. c. 4. 

(e) Concerning inſenſible Perſpiration, Sanctorius obſerves, That 
it much exceeds all the Senfible put together. De Stat. Med, 
Aph, 4. That as much is evacuated by ſenſible Perſpiration in 
one Day, as is by Stool in fourteen Days. Particularly, 
That, in a Night's Time, about fixteen Qunces is common- 
ly ſent out by Urine, four Ounces by Sto; but above forty 
2 by inſenſible Perſpiration. Apor. 59, 60. That if 1 
Man eats and drinks eight Pounds in a Day, five Pounds 
of it is ſpent in inſenſible Perſpiration, Se, 1, Aph. 6. Anda 


to the 'Times, he ſaith, Ab aſſumpto ci ho 5 horis x I. circiter perſſ- 
rAbilis mnmcxbalare ſolet, & 5a ad 12am z I, circiter; à 124 4 
16am vix ſelibram. Aph. 56. 

And as to the wonderful Benefits of inſenſible Perſpiratim, 
they are abundantly demonſtrated by the ſame learned Per- 


on, 


ſon, l 


ciem col 
in apice 
partes, 

tantur, 
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| moted, without which an Human Body would be 
ſoon over-run with:Diſeaſe. jt e [311 
In the next Place, there are good political Rea- 


| ſon's for Man's cloathing himſelf, inaſmuch as his 


Induſtry is hereby employed in the Exerciſes of his 
Art and Ingenuity; his Diligence and Care are 
exerted in Keeping himſelf, ſweet, cleanly, and neat; 
many Callings and Ways of Life ariſe from thence, 
and, (to name no more,) the Ranks and Degrees 
of Men are hereby in ſome Meaſure rendered viſible 
to others, in the ſeveral Nations of the Earth. 
| Thus it is manifeſtly beſt for Man that he ſhould 
cloath himſelf _ 5 
But for the poor ſhiftleſs Irrationals, it is a 
prodigious Act of the great Creator's Indulgence, 
that they are all mee 
ing, as is proper to their Place and Buſineſs (f ). 
Some covered with Hair (g), ſome with 3 
n = HY 775 thers 


* e 8 uh 


, ſon, «bi ſupra; as alſo by Bore#i in his ſecond. Part, De Mot. 
Animal. Prop. 168, who faith, Neceſſaria eſt inſenſibilis Tranſpi- 
ratio, ut vita Animalis conſervetur. 3; | | 

(f) Animantium vero quanta varietas eſt? Quanta ad eam rem 
ein, ut in ſuo queque genere permaneant? Quarum aliæ coriis tectæ 
ſunt, aliæ villis veſtitæ, aliæ ſpinis hirſutæ : plum alias, alias ſqua md 
videmius obductas, alias eſſe cornibus armatas, alias Habere effugia pen- 


narum. Cic. de Nat. Deor. 1. 2. c. 47. 


ſhall note three Things. x. Their Structure is fiſtulous, or 
tubular; which hath long been a Doubt among the curious. 
Fiſtuloſum Ceſſe Pilum] demonſtrant luſtratio pilorum d caudd & 
colo Equorum, &. —præcipuè ſetarum Apri, que patentierem ex 
Fſtulis compoſitionem exhibent, Eft autem dictus Apripilus Cylindri- 
cum corpus quaſi diaphanum-—=——fiſtularum aggere conflatum, & ſpe 
ciem columns ſtriatæ pre ſe fert. Componentes fiſtule in gyrum ſituat s 
in apice patentiores redduntur; nam hians pilus in geminas dividitv 
partes, & compone ntes minima fiſtule -——liberiores reddite manifeſ 
tantur, ita ut enumerati poſſunt z bas autem 20, & mira numeraui. 


urniſhed with ſuch Cloath- 


(2) From Malpighi's curious Obſervations of the Hair, | | 


— Er - 


ver ſaliter ſetuatis, 'veluti valvulis pollent, 
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thers (Y), ſome with Scales, ſome with Shells (i), 
ſome only Skin, and ſome with firm and ſtout Ar. 
mature; all nicely accommodated to the Element in 
which the Creature liveth, and its Occaſions there 
(H. To Ouadrupeds Hair is a commodiousCloath. 


* 


» 


Expoſite fiſtulæ tubuloſe ſunt, & ** tunicis tran]. 
Erinaceis pracipui, &c, nil aliud ſunt, quam duri M wigidi pili, idu, 
Ec. And then he deſcribes the Hedgehog's Spines, in which 
thoſe Tubes manifeſtly appear; together, with medullar 
Valves and Cells ; not inelegant, which he hath figur'd in 
Tab. 16, at the End of his Works. 2 

That which this ſagacious, and not enough to be com- 


mended Obſerver, took notice of in the Structure of Hair, 


and its Parity to the Spines; IT have my ſelf obſerv'd in ſome 
Meaſure to 4 true, in the Hair of Cats, Rats, Mice, and di- 
vers other Animals; which look very prettily when viey'd 
with a good Microſcope. The Hair of a Mouſe, (the molt 
ws ay of any I have view'd,) ſeems to be one ſingle 
tranſparent Tube, with a Pith made up of a fibrous Sub- 


ſtance, running in dark Lines; in ſome Hairs tranſverſſy, in 


others ſpirally, as in Fig. 14, 15, 16, 17. Theſe darker me- 
dullary Parts, or Lines, I have obſerv'd, are no other than 
fmall Fibres convolved round, and lying cloſer together than 
in other Parts of the Hair. They run from the Bottom, to 


the Top of the Hair; and I imagine, ſerve to the gentle E- 


vacuation of ſome Humour out of the Body ; perhaps, the 
Hair ſerves as well for the inſenſible Perſpiration of hairy Ani- 
mals, as to fence againſt Cold and Wet. In Fig. 14, 16. 1s 
repreſented the Hair of a Mowſe, as it appears through a ſmal 
Magnifier; and in Fig. 15, 17. as it appears when view'd with 
a larger Magnifier. | . | 
Upon another Review, I imagine, That although in 5%, 
14. x5. the dark Parts of the Pith ſeem tobe tranſverſe; that 
they, as well as in the two other Figures, run round in 
gr 2 - | 
ec Bo . Chap, 1. Note e). 
0) See Chap, 14. Note (c). 0 
(lt is a Sign ſome wiſe Artiſt was a Contriver of the 
Cloathing of Animals; not only as their Cloathing varies, 5 
their Way of Living doth ; but alſo becauſe every Part d 
their Bodies is furniſhed with proper ſuitable N 
. u 
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ing; which, together with the apt Texture of theif 
| Skin, fitteth them for all Weathers, to lic on the 
| Ground, and to do the Offices of Man; and tlie 
thick and warm Furs and Fleeces of others, are not 
only a good Defenſative againſt the Cold and Wet 
but alſo a ſoft Bed to repoſe themſelves in; and to 
many of them, a comfortable covering, to nurſe 
and cheriſn their tender Young. 
And as Hair to. Qpadrupeds ; ſo Feathers are is 
commodious a Diels to ſuch as fly in the Air, to 
Birds, and ſome Inſects; not only a good Guard 
lagainſt Wet and Cold, and 2 comfortable Cover- 
ting to ſuch as hatch and brood their Young ; but 
lalſo moſt commodious for their Flight, To which 
Purpoſe they ate nicely and neatly placed every 
where on the Body, to give them an cafy Paſlage 
through the Air (J), and to aſſiſt in the Na 
heir Body through that thin Medium. For which 
dervice, how curious is their Texture for Light= 
neſs, and withal for Strength 2 Hollow and thin 
or Lightneſs, but withal, context and firm for 
n 3 | | Stretigth, 

Thus divers Animals, the vered tor tlie 
Knoſt Part with ſhort, ſmooth Hair, have ſome Parts left na- 
ed, where Hair would be an Annoyance: And ſome Parts be- 
et with long Hair; as their Mane and Tail; And ſome with 
tiff, _— riſtles; as about the Noſe: And ſometimes with- 

n the Noſtrils, to guard off, or give warning of Annoyances- 
The Feathers being placed from the Head towards the 

ail, in cloſe and neat Order, and withal preened and dreſ- 
ed by the Contents of the Oil- ag, afford as caſy a Paige 
rough the Air, as a Boat new cleaned and dreſſed finds iti 
$ dea through the Waters. Whereas, were the Feathers 
placed the contrary, or any other Way (as they would have 
een, had they been placed by Chance, or without Art) they 
ould then have gathered Air, and been a great Eneutii- 
rance to the Paffage of the Body through the Air. Sce 


8 (e le 


1 


Pot VII. Chap. x. Nete (b), 
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Strength. And where it is neceſſary they ſhould 
N be filled, what a light and ſtrong, medullary Sub- 
| | ſtance is it they are filled with? By which curious 
[| Contrivances, even the very heavieſt Parts made for 
| Strength, are ſo far from being a Load to the Body, 
that they rather aſſiſt in making it light and buoy. 
. ant, and capacitate it for Flight. But for the Vanes, 
| the lighteſt Part of the Feather, how curiouſly ar 
[ | they wrought with capillary Filaments, neatly in. 
terwoven together (n), whereby they are not only 
light, but alſo ſufficiently cloſe and ſtrong, to key 
the Body warm, and guard it againſt the Injuries of 
| Weather, and withal, to impower the Wings, like 
; 7 ſo many Sails, to make ſtrong Impulſes upon the 
bh | Air in their Flight (7). Thus curious, thus artif- 
cial, thus commodious is the Cloathing of Beaſt 
and Birds: Concerning which, more in proper 
| 1 And no leſs might I ſhew that of Reptiles and 

| Fiſhes (o) to be, if it was convenient to enlarge up- 
| on this Branch of the Creator's Works. How wel 
| adapted are the Aunuli of ſome Reptiles, and the 
i Contortions of the Skin of others, not only to fenc 
| the Body ſufficiently againſt outward Injuries ; but 
to enable them to creep, to perforate the Earth( ph 
an 


(n) In Book VII. Chap. 1. Note (e), there is a particular Ac 
count of the Mechaniſm of their Vanes, from Tre nice M: 
croſcopical Obſervations, and therefore I ſhall take no farthe 
Notice of it here. | | 

(n) Vide Bore#, de Mot, Animal. Prop. 182. Vol. I. 

S 6 See Book IX. oF 2 5 
( For a Sample of this Branch of my Survey, let us chi 
the Tegument of Earth-Worms, which we ſhall find compleit 
ly adapted to their Way of Life and Motion, being madei! 

the moſt compleat Manner poſlible for terebrating the * 
an 
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and in a Word, to perform all the Offices of their 
Reptile State, much better than any other Tegu- 
ment of the Body would do? And the ſame might 
be ſaid of the Covering of the Inhabitants of the 
Waters, particularly the Shells of ſome, which are 

a ſtrong Guard to the tender Body that is within, 
and conſiſtent enough with their flower Motion; 
and the Scales and Skins of others, affording them 

an eaſy and ſwift Paſſage through the Waters. But 
it may be ſufficient to give only a Hint of theſe 

Things, which more properly belong to another 

R See 

Thus hath the Indulgent Creator finiſhed the 
whole Animal World with convenient, ſuitable 
Cloathing. rt 215 i 7 
Il. Let us, in the next Place, take a ſhort View 
of the Garniture (4), and Beauty thereof. And 
here we ſhall thus far, at leaſt, deſcry it to be 
beautiful; that it is Compleat and Workman- like. 
. — 2 2 Ben 


[4 


and creeping where their Occaſions lead them. For their Bo- 
dy is made throughout of ſmall Rings, and theſe Rings have 
a curious Apparatus of Muſcles, enabling thoſe Creatures with 
great Strength todilate, extend, or contract their Annuli, and 
whole Body; thoſe Annuli alſo are each of them armed with 
ſmall, fuck, ſharp Beards, or Prickles, which they can open, 
to lay hold on, or ſhut up cloſe to their Body: And laſtly, 
Under the Skin there lies a /limy Juice, that they emit, as 
Occaſion is, at certain Perforations between the Annuli, to 
lubricate the Body, and facilitate their Paſſage into the Earth. 
By all which Means they are enabled with great Speed, Eaſe, 
and Safety, to thruſt and wedge themſelves into the Earth; 
which they could not do, had their Bodies been covered 
with Hair, Feathers, Scales, or ſuch like Cloathing of the 
other Creatures. See more concerning this Animal, Book IX. 
Cbap. 1. Note (a). | | | 

7) Avriftotle, in his Hift, Anim. 1, 3. c. 12. names ſeveral Ri- 
vers, that by being drank of, 9 Colour of the Hair, 
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Even the Cloathing of the moſt ſordid Animals 


thoſe that are the leaſt beautified with Colours, o 


rather whoſe Cloathing may regrate the Bye (7), 

et when we come ſtrialy to View them, and ſe. 
riouſſy conſider the nice Mechaniſm of one Part, the 
admirable Texture of another, and the exact Sym. 


metry of the Whole; we diſcern ſuch Strokes of 


inimitable Skill, ſuch incomparable Curiofity, that 
we may ſay with Solomon Eccl, iii. 11, Gon) 


Hut for a farther Demonſtration; of the ſuper. 
eminent Dexterity of his Almighty Hand, he hath 
been pleaſed, as it were on Purpoſe, to give ſurpri- 
zing Beauties to divers Kinds of Animals. What 


radiant Colours are many of them, particularly 


ſome Birds and Inſects (S), bedeck'd with ! What: 
prodigious Combination is there often of theſe, yea, 
how nice an Air frequently of meancr Colours (7), 
as to captivate the Eye of all Beholders, and exceed 


(% For an Example; Let us take the Cloathing of the Ju. 
zoiſe and Viper; becauſe, by an incurious View, it rather re- 
grateth, than pleaſeth the Eye: But yet, by an accurate 
Survey, we find the Shells of the Former, and'the Scales of 
the Latter, to be a curious Piece of Mechaniſm, neatly made; 
and ſo compleatly, and well put, and tacked together, as to 
exceed any Human Compoſures : Of the Latter, ſee more in 
Book IX. Chap. 1. Note 025 | | 

(s) It would be Endleſs to enter into the Particulars of the 
beautiful Birds and Inſects of our European Parts; but efpe- 
cially thoſe inhabiting the Countries between the Tropicks 
which are obſerved as much to exceed our Birds in their 
Colours, as ours do theirs in their Singing. | 

(t) The Wryneck, at a Diſtance, is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful, ſingly con- 
fider'd : But whenit isinthe Hand we ſee its light and darker 
Colours ſo curiouſly mixed together, as to give the Bird a 
furprizing Beauty. The ſame is alſo obſervable in many 
Inſects, particularly of the Phalana- Kind. | ; 


the 
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the Dexterity of the moſt exquiſite Pencil to copy? 
And now, when we thus find a whole World of 
Animals, cloathed in the wileſt Manner, the moſt 
ſuitable to the. Element in which they. live, the 
Place in which they reſide, and their State and Oc- 
caſions there; IS thoſe that are able to ſhitt for 
themſelves, are leſt to their own Diſcretion and Di- 
{ ligence, but the Helpleſs well accouter d and provi- 
ded for; when ſuch incomparable Strokes of Art 
and Workmanſhip appear in all, and ſuch inimita- 
ble Glories and Beauties in the Cloathing of others; 
who can, without the greateſt Obſtinacy and Pre- 
judice, deny this to be God's: N 2 The 
gaudy, or even the meaneſt Apparel, which Man 
ovideth for himſelf, we — enough own to 
the Contrivance, the Work of Man: And ſhall 
we deny the Cloathing of all the Animal World 
beſides (which infoitely ſurpailcth all the Robes of 
earthly Majeſty ; ſhall we, dare we, deny that) to 

be the Work of any Thing leſs than of an Infinite 
Intelligent Being; Whoſe 1790 and. Power are = equal 

| to ſuch Glorious Work! b lore 


| LD ces es es — 


CH AP. XIII. 
Of the 2 aud Habitations of Animals. 


Aving in the laſt Chapter, as briefly, as well 
H I could, ſurveyed the Cloathing of Animals, 
ſhall in this take a View of their A N. ofts, 
their Cells and Habitations; another Thing no 
leſs neceſſary to their Well-being than the laſt; and 
in which the Great Creator hath likewiſe Genalized 


Q 4 his 
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his Cate and Skill, by'giving Animals an architec- 


tonick Faculty, to build themſelves convenient 
Places of Retirement, in which to — and ſe- 
cure themſelves, and to nurſe up their Voung. 
And here, as before, we may conſider the Caſeof 
Man, and that of the irrational Animals. Man hay- 
ing (as I ſaid) the Gift of Reaſon and Under- 
ſtanding, is able to ſhift for himſelf, to contrive 


and build, as his Pleaſure leads him, and his Abi- 


lities will admit of. From the meaneſt Huts and 
Cottages, he can erect himſelf ſtately Buildings, 
bedeck them with exquiſite Arts of Architecture, 
Painting, and other Garniture; ennoble them, and 
render them delightful with pleaſant Gardens, 
Fountains, Avenues, and what not 2 For Man 
therefore the Creator hath abundantly provided in 
this Reſpect, by giving him an Ability to Help 
himſelf. And a wiſe Proviſion this is, inaſmuch 
as it is an excellent Exerciſe of the Wit, the Inge- 
nuity, the Induſtry and Care of Mn. 
But ſince Ingenuity, without Materials, would 
be fruitleſs, the Materials therefore which the Cre- 
ator hath provided the World with, for this very 
Service of Building, deſerves our Notice. The 
great Varicties of Trees (a), Earth, Stones, and 
3 Plants, 
— Dant utile Jena, 
. Nawigiis Pinos, domibus Cedroſque, Cupreſſoſque : 
| HFHinc radios trivere Rotis, hinc tympana plauſtris 
Agricole, & pandas ratibus poſuere carinas. 
Viminibus Salices fœcundæ, frondibus Uimi 1 2. 
At Myrtus validis haſtilibus, & bona»betlo 
Cornus ; Ityraos Taxi torguentur in arcus : 
Nec Tiliæ leves, aut torno raſile Buxum, 
Won. formam accipiupt, ferroque cavantur gcuto? 
Necnon & torrentem undam levis innatat Alnys 


R 


Miſa 
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Plants, anſwering every Occaſion and Purpoſe of 
Man for this Uſe; in all Ages and Places all the 
World over, is a great Act of the Creator's Good- 
| neſs; as a———— that ſince he has left Man to 
C ſhift for himſelf, it ſhould not be without ſufficient 
Help to enable him to do ſo, if he would but make 
Uſe of them, and the Senſe and Reaſon which God 
bath-given- him. 
Thus ſufficient Proviſion is made for the Habitas 
en of Manser! e : e 150320 
And no leſs ſhall we find is made for the reſt of 
the Creatures; who although they want the Power 
of Reaſon to vary their Methods, and cannot add 
to, or diminiſn from, or any way make Improve- 
ments upon their natural Way; yet we find that 
natural Inſtinct, which the Creator's Infinite Un- 
derſtanding hath imprinted in them, to be abun- 
| dantly ſufficient, nay, in all Probability, the very 
beſt or only Method they can take, or that can be 
invented for the reſpective Uſe and Purpoſe of each 
peculiar Species of Animals (5). If ſome Crea- 
tures make their Neſts in Houſes, ſome in Trees, 
ſome in Shrubs, ſome in the Earth (c), ſome in 
| Miſſa Pado : necnon & ap?s examina condunt 
Corticibuſque cavis, vitioſeque Ilicis alveo. 
1 ee Va.irg. Georg. I. 2. carm. 442. 
(3) See Chap. 1 5. and Book VIII. Chap. 6. 1 
(e) Many of the Veſpæ- Iebneumones arc remarkable enough 
for their Nidification and Proviſion for their Young, Thoſe 
that build in Earth (who commonly have golden and black 
| Rings round their 4) having lined the little Cells, they 
have perforated, lay therein their Eggs, and then carry into 
them Maggots from the Leaves of Trees, and ſeal them up 
| cloſe and neatly, And another Ichreumon, more of the Veſba 
than Muſca-Ichneumon Kind (having a little Sting in its Tail, 
of a black Colour) gave me the Pleaſure, one Summer, of 
| | : eeing 
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Stone, ſome in the W aters, ſome here, and ſome 
there; or have none at all; yet we find, that that 
Place, that Method of Nidification doth abundantly 
anſwer the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Voung. We 
ate ſo far from diſcovering any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befal the Species, any Decay, any Periſhing 
of their Young ; that in all Probability, on the 
contrary, in that particular Way tliey better thrive, 
are more ſecure, and better able to ſhift for, and 
help themſelves. If for Inſtance, ſome Beaſts make 
to themſelves no Habitation, but lie abroad in the 
open Air, and there produce their Voung; in this 
Caſe we find there is no Need it ſnould be other- 


wiſe, by Reaſon they are either taken Care of by LA 
WY 6 O80 115-8 VET. 31915: 5; Ma  faich 
— — HAS. 
ſeeing it build its Neſt in a little Hole in my Study-Windoy, w 
This Cell was coated about with an odoriferous, reſinous A 
Gum, collected, I ſuppoſe, from ſome Fir-Trees near; aficr c. 52 
which it laid two Eggs (I think the Number was) and then (es) 
carried in divers Maggors, ſome bigger than it ſelf. Theſe they 4 
it very ſagaciouſlyſſeaſed cloſe up into the Neſt, leaving them 7 
there doubtleſs, partly to aſſiſt the Incubation ; and eſpecial (e) 
Iy for Food to the future Young when hatched. Gali 
Of this Artifice of theſe Ichneumons, Ariſtotle "himſelf takes again 
Notice, (but I believe he was ſcarce aware of the Eggs ſcaled ¶ coliun 
up with the Spiders.) O7 3 Eqizsc Iave pores e Ke, deprin 
As to the Veſpæ, called Ichneumones, (eſs than others) hey dil longi E 
Spiders , and carry them into their Holes, and baving ſealed them ] quant; 
<1th Dirt, they therein hatch, and produce thoſe of the ſame Kind, partiti 
Hiſt. Anim, I. 5, c. 20. BY dats Þ (il | in Fa 
To what hath been ſaid about theſe Ichneumon Wajps, | Wt rates g 
ſhall add one Obſervation more, concerning the provider 1 heb 
tial Structure of their Mouth in every of their Tribes, viz. their N verum 
Jaws are not only very ſtrong, but nicely fized, curved and nere n. 
placed for gnawing and ſcraping thoſe compleat little Holes WM rant, i 
they perforate jn Earth, Wood, yea, in Stone it ſelf. 60755 . 19. 
| | 40 | 
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Man (4), or in no Danger, as other Creatures, 
from Abroad. If others repoſite their Young in 
Holes (2) and Dens, and ſecure themſelves alſo 
therein, it is, becauſe ſuch Guard, ſuch Security is 
wanting, their Lives being ſought cither by the 
Hoſtility of Man, or to ſatisfy the Appetite of ra- 
padcious Creatures (F). If among Birds, ſome build 
their Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes; ſome in 
Trees, ſome on the Ground (g), ſome on Rocks 
and Crags on high (of which Go himſelf hath 
given — in the Eagle, Job xxxix. 27, 28.) 
And ſo among the Inſect and Reptile Kinds, if ſome 
repoſite their Eggs or Young in the Earth, _ in 


} (4) Tuly having ſpoken of the Care of ſome Animals to- 
$ wards their Young, by which they are nurſed w = brought up, 
© faith,” Accedit etiam, ad nonnulorum animantium, & earum rerun 
. ＋ terra gignit, conſervationem, & ſalutem, hominum etiam ſolerti4 
O algentia, Nam malie & pecudes, & ſtirpes ſunt, que ſine pro- 
curatione hominum ſalva eſſe non poſſunt, Cic. de Nat. Deor. I. 2. 
„ ENT | 
= (ez) Prov, xxx. 26. The Conies are but a feeble Folk, yet make 
= they their Houſes in the Rocks, | 
(J) See Nete (). M6. 
(e) It is a notable Inftint which Ol. Magnus tells of the 
Cali Hlveſtres, in his Northern Country, to ſecure themſelves. 
againſt the Cold and Storms of the Winter. Cum nives inflar 
¶ couium terre ſuperficiem ubique cooperiunt, ramoſque arborum diutiùt 
deprimunt & condenſant, certos fructus Betula arboris in forma 
longi Piperis voram, & glutinnt indigeſtos; idque tant aviditate, ac 
quantitate, ut repletum guttur toto corpore majus appareat. Deinde 
partitis agminibus ſeſe inter medios niuvium colles immergunt, præſertim 
in Fan. Febr. Martio, quandp pives ut turbines, typhones, vel tempeſ- 
rates erauiſſime à nubibys deſcendunt, Citmgue cooperts ſuit, ——ter- 
tis hebdomadis cibo in gutture collecto, egeſto, & reſumpto vivunt Vena- 
torum canibus non produntur. Quod fe. præſentiunt mem immi- 
nere majorem, pradicto fructu, iterum devorato, aliud domicilium cap- 
tant, in eoque manent uſque ad Fnem Marti, c, Ol. Mag. Hitt. 

. 19. e. 33, | | © h 
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' flint (V) of the irrational Animals in the Conve- 
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Wood, ſome in Stone, ſome on one Kind of Plant, 
ſome on another, ſome in warm and dry Places, 
ſome in the Water, and moiſt Places, and ſome in 
their own Bodies only, as ſhall be ſhewn in proper 
Place; in allitheſe Caſes it is in all Probability, the 
beſt or only Method the Animal can take for the 


Hatching and Production of its Voung, for their 


Supplies, Safety, or ſame other main Point of their 
Being or Well-being. : This is manifeſt enough in 
many Caſes, and therefore probable: in all. It is 
manifeſt that ſuch. Animals, for Inſtance, as breed 
in the Waters (as not only Fiſh, but divers In- 
ſe&s, and other Land-Animals dd) that their Young 
cannot be hatched, fed, or nurſed up in any other 
Element. It is manifeſt alſo, That Inſects, which 
lay their Eggs on this, and that, and the other a- 
greeable Tree, or Plant, or in Fleſh, c. that it is 
by that Means their Young are fed and nurſed up, 
And it is little to be doubted alſo, but that theſe 
Matrixes may much conduce to the Maturation and 
Production of the Young. And ſo in all other the 
like Caſes of Nidification, of Heat or Cold, Wet 


or Dry, Expoſed or Open, in all Probability-this is 
the beſt Method for the Animal's Good, moſt ſalu- 
tary and agreeable to its Nature, moſt for its Fe- 
cundity, and the Continuance and Increaſe of its 
Species; to which every Species of Animals is na- 
turally prompt and incline. 


7 


Thus admirable is the natural Sagacity and In- 


nience 


* 


(Y. It is a very odd Story (which I rather mention for the 
Reader's Diverſien, than for its Truth) which Dr. £9. * 
Beanfort relates. Vir fide dignus narravit mihi, quod cùm ſeme, 

. 1 | | animi 
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nience and Method of their Habitations. And no 
leſs is it in the Fabrick of them. Their architecto- 
nick Skill, exerted in the Curioſity and Dexteri- 
ty of their Works, and exceeding the Skill of Man 
to imitate; this, I ſay, deſerves as much or more 
Admiration and Praiſe, than that of the moſt ex- 
quifite Artiſt among Men. For with what inimita- 
ble Art (i) do theſe poor untaught Creatures lay 
a parcel of rude and ugly Sticks and Straws, Moſs 
and Dirt together, and form them into commo- 
dious Neſts 5 With what Curioſity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themſelves, and their Young, and to keep them 
warm 2 And with what Art and Craft do many 
of them thatch over, and coat their Neſts with- 
out, to dodge and deceive the Eye of Spectators, 
as well as to guard and fence againſt the Injuries of 
Weather (&) 2 With what prodigious Subtilty do 


ſome 


2 


„„ 
— Fa nd 


animi gratia, nidum avicule ligno obturg ſſet; ſeque occultäſſet, 'cupi - 
dus videndi, quid in tali occaſione præſtaret; illa cum fruſtra ſepins 
zentaſſet roſtro illud auferre, casus admodum impatiens, abiit, & poſt 
aliquod temporis ſpatium reverſa eſt, roſtro gerens plantulam, qud ob- 
turamento applicat4 paulo poſt, illud veluti telum eripuit tants vi, ut 
diſperſa impetu berbula, ac eccaſionem ipſi, ab aviculg ejus virtutem 
diſcendi, preripuerit, {mog. divina, Seck. 5. Chap. x. Had 
he told us what the Plant was, we might have given better 

Credit to this Story, 03-18 138 ©; | 
p- GH the Subtilty of Birds in Nidification, ſee Plin. Nat. 
iſt. J. 10. c. 33. | . AED . 
63 Among many Inſtances that might be given of this 
Subtilty of Birds, and other Creatures, that of the long-railed 
Tirmouſe deſerves Obſervation, who with great Art builds her 
Neſt with Moſſes, Hair, and the Webs of Spiders, caſt out 
from them when they take their Flight: See Book VIII. 
Chep. 4. Note (e), with which the other Materials are ſtrongly 
tied together, Having neatly built, and covered her 3 
a . With 
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ſome foreign Birds (/), not only plat and weavethe 
fibrous Parts of Vegetables together, and curiouſly 
tunnel them, and commodiouſly Form them into 
Neſts, but alſo artificially, ſuſpend them on the 
tender Twigs of Trees, to keep them out of the 
reach of rapacious Animals? 


And ſo for Iy{zis, thoſe little, weak, thoſe ten- 


der Creatures; yet, what admirable Artiſts are they 
in this Buſineſs of Nidification ! With what great 
Diligence doth the little Bee gather its Combs 
from various Trees (m) and Flowers, the JWafþ 
from ſolid (2) Timber! And with what prodigi- 
with theſe Materials without; ſhe thatcheth it on the To 
with the Muaſcus arboreus remoſus, or ſuch like broad, whit, 
Moſs, to keep out Rain, and to dodge the Spectator's Eye; 
and within ſhe lineth it with a great Number of ſoft Feathers, 
ſo many, that I confeſs I could not but admire how ſo ſmal 
a Room could hold them, eſpecially that they could be laid 
fo cloſe and handſomely together, to afford ſufficient Room 
for a Bird with ſo long a Tail, and ſo numerous an Iſſue as 
this Bird commonly hath, which Mr. Ray ſaith, (Synop/. Nie. 
bod, Acium, p. 74.) Ova inter omnes aviculas numeroſiſſima ponit. 
See more of the Neſt of this Bird, from Aldrovand. in Milugb. 
Ornitb. p. 243. 1 
0 The Neſt of the Guira tangeima, the Iferus minor, and 
the Fupujuba, or whatever other Name the American Hang- 
Neſts may be called by, are of this Kind. Of which ſee Vi. 
lughby's Ornitb. Lib, 2. Chap. 5. Set, 12, 13. Alſo Dr. Grew's 
Muſeum Reg, Soc. Part 1, Sect. 4, Chap, 4. Theſe Neſts I have 
divers Times ſeen, particularly ingreat Perfection in our R., 
Repoſitory, and in the noble and well-furniſſied Muſeum of 
my often-commended Friend Sir Hans Sloane z and at the ſame 
Time I could not but admireat the neat Mechaniſm of them, 
and the Sagacity of the Bird, in hanging them on the Twigs 
of Trees, to ſecure their Eggs and Young from the Abes. 
(] I mention Trees, becauſe I have ſeen Bees gather the 
Gum of Fir-Trees, which at the ſame Time gave me the 
Pleaſure of ſeeing their Way of loading their I 
with z performed with great Art and Dexterity. 
() Waſps, at their firſt Coming, may be obſerv'd 
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make Uſe of ſome of the rectilinear Figures. — 
only three could be of Uſe; of which Pappus Alexan 
diſcourſeth: Cum igitur tres figure ſunt, que per ſeipſas locum circa 
idem pundtum conſi ſtentem replere poſſunt, Triangulum ſcil. Quadratume 
E Hexagonum, Apes illam que ex pluribus angulis conſtat ſapienter de- 
i egerunt, utpote ſuſpicantes eam plus mellis capere quam utram vis re- 
© liquarum, At Apes quidem illud tantum quod ipſis utile eſt cognoſcunt, 
* viz, Hexagonum Quadrato & Triangulo eſſe majus & plus Melts 
© capere poſſe nimirum equali materia in conſtructionem uniuſcujuſque 
¶ conſumpta, Nos vers qui plus ſapientiæ quam Apes habere profitemur, 
¶ aliquid etiam magis inſigne inveſtigabimus. Collect. Math. 1. 5. 


they are ver 
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© ous geometrical Subtilty do thoſe little Animals 
work their deep hexagonal Cells, the only proper 
Figure that the beſt Mathematician could chuſe for 
ſuch a Combination of Houſes: ()! With what 


Accuracy do other Inſects perforate the Earth (), 
Wood, yea, Stone it ſelf 25 For which Service, 
the compleat Apparatus of their Mouths (7), and 
Feet (5), deſerves particular Obſervation, as _ 


quent Poſts, Boards, and other Wood that is dry and ſounds 
but never any that is rotten. Theſe they may be heard to 
$ ſcrape andgnaw ; and what they ſognaw off, they heap cloſe 
together between their Chin and Fore-Legs, until they have 
$ gotten enough for a Burden, which they then carry away in 
their Mouths, to make their Cells with. 4 | 


(% Circular Cells would have been the moſt capacious 3 


but this would by no Means have been a convenient Figure, 
5 * Reaſon much of the Room would have been taken up by 


cancies between the Circles; therefore, it was neceſſary to 
which 
in. thus 


(p) See before Note (c). 

() See Chap. 11. Note (x). | | 

(r) See Chap. 11. Note (). | 

(5) Among many Examples, the Legs and Feet of the 


= Mole-Cricket, (Gry#otalpa,) are very remarkable. The Fore- 


wit 


8 with two larger Claws, and a third with two little Claws: 
Which Lamina is joynted to the Bottom of the Foot, to be 
extended, to make the Foot wider, or withdrawn within the 
Foot. Theſe Feet are placed to ſcratch ſomewhat Sideways, 


are very brawny and ſtrong ; and the Feet armed each 
four flat ſtrong Claws, together with a ſmall Lamina, 


as well as downward, after the Manner of Moles Fect ; and 
Vlike them alſo in Figure, : Some: 
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been, and will be hereaſter obſerv d. And fur. 
ther yet; With what Care and Neatneſs do moſt 
of thoſe little ſagacious Animals line' thoſe thei; 
Houſes within, and ſeal them up, and fence them 
without (7)! How artificially will others fold u 

the Leaves of Trees and Plants (2); others houſe 
themſelves in Sticks and Straws; others glue light 
and floating Bodies together (2g), and by that Ar. 
tifice make themſelves floating Houſes in the Wi. 


. Somewhat of this Nature, Swammerdam obſerves of the 
Worms of the Ephemeroy, To this Parpeſe, [to dig their Cells] 
the Wiſe Creator hath furniſt*d them, (ſaith he) with fit Memler, 
For, beſides that their two Fore-legs are formed ſomewhat like thoſe of ii 
ordinary Moles, or Gryllotalpa 3 he bath alſo furniſs'd them wit 
ro root Cheeks, ſomewhat like the Sheers of Lobſters, which ſer 
them more readily to bore the Clay, Swammerdam's Ephem, Vit, 
Publiſh'd by Dr. Ty/ſo», Chap. 3. 

(i) See the before-cited Note (c). | | 

(A) They are for the moſt Part, ſome of the Phalae- 
Tribe, which inhabit the tunnalled, convolved Leaves, that 
we meet with on Vegetablesinthe Spring and Summer, And 
it is a ſomewhat wonderful Artifice, how ſo ſmall and weak 
a Creature, as one of thoſe newly-hatch'd Maggots, (fot 
_ doubtleſs it is they, not the Parent-Animal, becauſe ſhe emit 
no Web, nor hath any tectrine Art,) can be able to conrolve 
the ſtubborn Leaf, and then bind it in that neat round Forn, 
with the Thread or Web it weaves from its own Body ; with 
which it commonly lines the convolved Leaf, and tops up the 
two Ends, to prevent its own falling out; and Earwigs, and 
other noxious Animals getting in, | 

(w) The ſeveral Sorts of Phryganea, or Cadews, in their 
Nympha, or Maggot-ſtate, thus houſe themſelves ; one Sort 
in Straws, call'd from thence Straw-Worms ; others in two ot 
more Sticks, laid parallel to one another, creeping at the Bot 
tom of Brooks : others with aſmall Bundle of Pieces of Ruſt 
es, Duck-weed, Sticks, &c. glu'd together, wherewith they 


float on the Top, and can row themſelves therein about the 


Waters, with the Help of their Feet: Both theſe are call 
, Cob-bait, Divers other Sorts there are, which the Reade 
may ſee a Summary of, from Mr. Wilughby, in Raii Metis, 
Heck. p. 12, together with a good, though yery brief Deſeri 
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ters, to tranſport themſclves at Pleaſure after theit 


: Food, or other neceſſary Occaſions of Life ! And 


for a Cloſe, let us take the ſcriptural Inſtance of 


the Spider, Prov. xxx. 28. which is one of the fout 
little Things, which, g. 24. Agar ſays, is exceeding 
Vie. The Spider taketh hold with her Hands, 
and is in Kings Palaces (x). I will not diſpute 
the Truth of our Eugliſh Tranſlation of this Text, 
but fuppoſing the Animal mention'd to be that 
which is meant; it is manifeſt, that the Art of that 
Species of Creatures, in ſpinning their various Webs, 
and the Furniture their Bodies afford to that Pur- 
poſe, are an excellent Inftint, and Proviſion of 
Nature, ſetting forth its Glorious Author. 


And 
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tion of the Papilionaceous Fly, that comes from the Codbait Cas 
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to be heavier than 
Bottom, where its Food is; (for which Purpoſe they uſe 


from thence. . Theſe little Houſes loo 
great Artifice outwardly ; but are well, tunnelled, and made 
E withinwith a hard tough Paſte; into which the hinder Part 
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Ae. It is a notable architectonick Faculty, which all the 


Variety of theſe Animals have, to gather ſuch Bodies as are 
fitteſt for their e e and then to glue them together ;{ume 
ater, that the Animal may remain at the 


Stones, together with Sticks, Ruſhes, &c.) and ſome to be 
lighter than Water, to float on the 2 and gather its Food 


coarſe, and ſhew no 


of the Maggot is ſo fix d, that it can draw its Cell after it 
any where, without Danger of leaving it behind; as alſo 
thruſt its Body out, to reach what it wanteth ; or withdraw 
it into its Cell, to guard it againſt Harms. 

(x) Having mention'd the Spider, I ſhall take this Occaſion, 
(although it be out of the Way) to give an Inſtance of the 
Poiſon of ſome of them. Scaliger, Exere, 186, relates, That in 
Gaſcony, his Country, there are Spiders of that virulency, that if a 
Man treads upon them, to cruſb them, their Poiſon will paſs through 
the very Soles of his Shoe, Boyl. Subtil. of Eifluv, c. 4. | 

Mr. Leewenlozk put a Frog and a Spidey together into a Glaſs, 
and having made the Spider {ting the Frog divers Times, the 
Frog dy'd in about an Hour's Time. Phil. Tranſ, No, 272 
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And now from this ſhort and tranſient View of 
the architectonick Faculty of Animals, eſpecially 
the Irrationals ; we may eaſily perceive ſome Supe- 
riour and Wiſe Being was certainly concern' d in 
their Creation or Original. For, how is it poſſ- 
ble that an irrational Creature ſnould, with ordinary 
and coarſe, or indeed any Materials, be ever able 
to perform ſuch Works, as exceed even the Imi- 


In the ſame Tranſaction, is a curious Account of the Man- 
ner how Spiders lay, and guard their Eggs, viz, they emit 
them not out of the hindermoſt Part of the Body, but under 
the upper Part of her Belly, near the Hind Legs, Sc. Allo 
there is an Account of the Parts from which they emit their 
Webs, and divers other Things worth Obſervation, with Cutz 
illuſtrating the Whole. | nk | 

But in Phil. Tranſ. No, 22. Dr. Nath, Fairfax, from S. Ned, 
and his own Obſervations, thinks Spiders not venemous; ſe- 
veral Perſons, as well as Birds, ſwallowing them without 
Hurt : Which I my ſelf have known in a Perſon of Learn- 
ing, who was advis'd to take them medicinally at firſt, and 
would at any Time ſwallow them, affirming them to be 
ſweet, and well taſted : And not only innocuous, but the 
are very ſalutiferous roo, in ſome of the moſt ſtubborn Dil 
eaſes, if the pleaſant Story in Mouffet be true; of a rich La. 
den Matron, cured of a deſperate Tympany, by a certain De- 
bauchee, that hearing of her Caſe, and that ſhe was given 
over by the Doctors, went to her, pretending to be a Phy- 
fician, and confidently affirming he would Cure her; which 
the being willing to believe, agrees with him for ſo much 
Money, one half to be paid dawn, the other upon Cure. Up- 
on which he gives her a Spider, promiſing her Cure in three 
Days. Upon which, (not doubting but that he had poiſon'd 
her, and fearing he might be call'd to Account for it,) he 


gets out of Town as faſt as he could. But inſtead of being 
poiſon'd, ſhe ſoon recover'd. After ſome Months, the Quack 


gets privately to Town, when he thought the Buſtle y_ 
e over; and enquiring how his Patient did, was inform'd of 
her Cure; and thereupon viſiting her, and making an Excuſe 
for his Abſence, he received his Pay with great Applauſo 

and Thanks. Mouff. Inſect. I, 2. c, 15. 
Having ſaid ſo much of Spiders, I might here add their 
Flight: But of this, ſee Book VIII. Chap, 4. Note (e). 
| | _ tation 
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{ Þ tation of a rational Creature? How could the Bgz 
dies of many of them, (particularly the laſt men- 
tion'd) be furniſh'd with architective Materials ? 
Ho could they ever diſcover them to be in theit 
: _ Podics, or know what Uſe to make of them 2 We 
miſt therefore neceſſarily conclude, That the Ir- 
e tationals either have Reaſon and Judgment, not 
only Glimmerings thereof, but ſome of its Superi- 
our Acts, as Wiſdom and Foreſi ight, Diſcretion; 
Art and Care; or elſe, that they are only paſſive in 
the Caſe, and act by Inſtinct, or by the Reaſon of | y 
ſome Superiour Being imprinted in their Nature, of 4 
„ſome Way or other; be it how it will,] congenial 
with them. That they are Rational, or excel | 
Man in Art and Wiſdom, none ſurely will be io I's 
« MW fooliſh as to ſay: And therefore we mult conclude; 
That thoſe excellent Ends they purſue; and that 
„ admirable Art they excrt; is none of their own; 
; but owing to that Infinitely Wiſe and Excellent Be- 
: N ing, of whom it may be ſaid, with Reference to 
5 Ut the irrational, 25 well as rational Creatures, as it 
is, Prov. ii. 6. The Lord giveth Wiſdom ; out 
, bis Mouth cometh Knowledge and Under- 5 
ch f Vandinx. 
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| | Of Animals Self-Preſervation: 

us HAving thus confidered the Food, Cloathing; 4; {a 

uo and Houſes of Animals; let us in this Chap- | 

: | ter take a Glance of another excellent Provifion; ' . 
[ the Wiſe Creator hath made for the Good of the 1 
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animal World; and that is, the Methods which all 
Animals naturally take for their Se/f-Preſerog. 
ion and Safety. And here it is remarkable, (As in 
the Caſes before,) that Man, whois endow'd with 
Reaſon, is born without Armature, and is deſti. 
tute of many Powers, which irrational Creature 
have in a much higher Degree than he, by Reaſon 
he can make himſelf Arms to defend himſelf, can 
contrive Methods for his own Guard and Safcty, 
can many Ways annoy his Enemy, and ſtave of 
the Harms of noxious Creatures. 

But for others, who are deſtitute of this Super. 
eminent Faculty ; they are ſome Way or other pro- 
vided with ſufficient Guard (4), proportionate to 
their Place of Abode, the Dangers they are like to 
incur there (H); and in a Word, to their greatc| 
2H; Occa- 


(a) Callent in loc cuncta animalia, ſciuntque non ſua modo comm. 
di, verum & h.flium adverſa; nirunt ſua tela, ngrunt occaſiones, par 
teſque diſſidentium imbelles, In ventre mollis eſt tenuiſque cutis Cn. 
cochlo : ideoque ſe, ut territi, mergent Delphini, ſubeunteſque alu 
ia ſecart ſpins, Plin, Nat. Hiſt. 1. 8. c. 25. 
(% Omnibus aptum eft Corpus Anime moribus & facultatilu: 
Equo fortibus ungulis & jubs eſt ornatum (etenim velox & ſuperþun 
& generoſum eſt animal.) Leoni autem, utpete animoſo & fen, 
dertibus & unguibus validum. Ita autem & Tauro & Apm ; ili 
enim Cornua, buic exerti Dentes.— Cervo autem & Lepori (tiniis 
erim ſunt animalia) velox corpus, ſed inerme. Timidis enim velc- 
tas, arma audacibus conveniebant Hemini autem (ſapiens enin 
eſt ) manus dedit, inferumentum ad omnes artes neceſſarium, pai 
non minùs quam bello igoneum, Non igitur ivdiguit Cornu ſibi inzat 
cum meliora Cornibus arma manibus, quandocunque wolet, poſſit arri. 
pere: Etenim Enſis & Haſta majora ſunt Arma, & ad incidendun 
prompiiora Neque Cornu, neque Ungule quicquam niſt comin 
agere poſſunt z Hominum vera arma emits Juxta ac comixùs agurt: 
telum quidem & ſagitta magis quam cornua. Non ioitur eſt n. 
dus, neque iner mis. ſed ipſi eff Thorax ferreus, quandocungue libet, 
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emnibus Coriis difficilius ſauciatu organum. Nee Theras ſolim fi J 
E Domns, & Murus, & Turris, &c. Galen. de UL. Part. l. U 
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$ Occaſions, and Need of Security. Accordingly, 
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ſome are ſufficiently guarded againſt all common 


Dangers, by their natural Cloathing, by their Ar- 
mature of Shells, or ſuch like hard, and impregna- 


ble Covering of their Body (c). Others deſtitute of 


this Guard, are armed, ſome with Horns (d), ſome 
with ſharp Quills and Prickles (e), ſome with 
Claws, ſome with Stings (JF); ſome tan ſhift and 


change 


() Shells deſerve a Place in this Survey, upon the Ac- 
count of their great Variety ; the curious and uncouth Make 
of ſome, and the beautiful Colours, and pretty Ornaments 
of others ; but it would be Endleſs to deſcend to Particulars. 
Omitting others, I ſhall therefore only take Notice of the 
Tortoiſe ſbeu, by Reaſon a great deal of Dexterity appears, 
even in the Simplicity of that Animal's Skeleton. For, be- 
ſides that the Shell is a ſtout Guard to the Body, and affords 
a ſafe Retreat to the Head, Legs and Tail, which it with- 
draws within the Shell upon any Danger; beſides this, I ſay, 
the Shell ſupplieth the Place of all the Bones in the Body 


except thoſe of the extreme Parts, the Head and Neck, and 


the four Legs and Tail. So that at firſt Sight, it is ſomewhat 
ſurprizing to ſee a compleat Skeleton conſiſting of ſo ſmall 
4 dear of Bones, and they abundantly ſufficient for the 
Creature's Uſe. | 

(d) Dente timentur Apri: defendunt cornua Tauros : 

Imbelles Dame. quid niſi prada ſumus ? . 
: Martial: I. 1 3. Epigr. 94. 

(e) The Hedghog being an helpleſs, flow, and patient Ani- 
mal, is accordingly guarded with Prickles, and a Power of 
rolling it ſelf up in them. Clavis terebrari ſibi pedes, & diſcind! 
viſcera patientiſimè ferebat, omnes cultri ictus ſine gemitu pluſquan: 
Spartand nobilitate concoquens. Borrichius in Blaſ. de Echino. 
Panniculum carnoſum amplexabatur Muſculus pare circularis, admi- 
randæ fabricæ, lacinias ſuas ad pedes, caudam, caput, varie exporrigens, 
cujus miniſterio Echinus ſe ad arbitrium in orden conirahit. Act. 
Dan. in Blaſio. | 

1 [fre licet digitos teſtudine pungat acutg, | 

Cortice depoſito mollis Echinus erit. Mart. I. 13. Epig. 86. 

(F) The Sing of a Waſp, or Bee, &c. is ſo pretty a Piece 
of Work, that it is worth taking Notice of, ſo far as I have 
not found others to have ſpoken of it. Others have * 

3 ; the 
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change their Colours (g); ſome can make their 
Eſcape by the Help of their Wings, and others by 


the Sting to be an hollow Tube, with a Bag of ſharp pene- 


trating Juices, (its Poiſon,) joined to the End of it, within 


the Body of the Waſp, which is, in Stinging, injected into the 
Fleſh through the Tube. But there are befides this, two ſmall, 
tharp, bearded Spears, lying within this Tube or Sting, as in 
a Sheath. In a Waſp's Sting, I counted eight Beards on the 
Side of cach Spear, ſomewhat like the Beards of Fiſh-hooks, 


Theſe Spears in the Sting, or Sheath, lie one with its Point 


a little before that of the other; as is repreſented in Fig. 21, 
to be ready (I conceive,) to be firſt darted into the Fleſh ; 
which being once fix d, by Means of its foremoſt Beard, the 
other then ſtrikes in too, and ſo they alternately pierce deep- 
ex and deeper, their Beards takingmore and more hold in the 
Fleſh ; after which the Sheath or Sting follows, to convey 
the Poiſon into the Wound. Which, that it may pierce the 
better, it is diam into a Point, with aſmall Slit a little below 
that Point, for the two Spears to come out at. By Means of 
this pretty Mechaniſm in the Sting, it is, that the Sting when 
out of the Body, and parted from it, is able to pierce and 


ſting us: And by Means of the Beards being lodged deep in 


the Fleſh, it comes to paſs that Bees leave their Stings behind 
em, when they are diſturbed before they have 'Time to 
withdraw their Spears into their Scabbard. In Fig. 21, is re- 
preſented the two Spears as they lie in the Sting. In Fig. 22, 
the two Spears are repreſ:nted when ſqueez'd out of the Sting, 
or the Scabbard ; in which Latter, Fig. 4c 6, is the Sting, 
d, and be, the two bearded Spears thruſt out. 

(g) The Camelion js 8 on this Account. 


| Befides which, Pliny tells us of a Beaſt as big as an Or, cal. 


{ed the Tarandus, that when he pleaſeth, aſſumes the Colour 
of an Aſs, and Colorem omnium fruticum, arborum, florum, 1 
＋ yea reddit, in quibus latet metuens, ideoque rarò capitur, Plin. 
. . 

Ho true this is, there may be ſome Reaſon to Doubt; 


but if any Truth be in the Story, it may be from the Ans 


mal's chuſing ſuch Company, or Places, as are agreeable to 
its Colour: As I have ſeen in divers Caterpiuam, and other 
inſets, who I believe were not able to change their Colour, 
from one Colour to another; yet I have conſtantly obſerv'd, 
do fix themſelves to ſuch Things as are of the ſame Golour 
by which Mcans they dodge the Spettator's Bye, Thus the 


Cater- 
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the Swiftneſs of their Feet; ſome can ſcreen them- 
ſelves by diving in the Waters, others by tinging 
and diſordering the Waters (5), can make their 
Eſcape; and ſome can guard their Bodies, cven in 
the very Flames, by the Ejection of the Juice of 
thcir Bodies (7) ; and ſome by their accurate Smell, 
Sight, or Hearing, can foreſee Dangers (); o- 
thers by their natural Craft, can prevent or e- 
ſcape them (7) ; others by their Uncouth Noiſe 


wm) ; 


Caterpillar that feeds on Elder, I have more than once ſeen, 
ſo cunningly adhering to the {mall Branches of the ſame Co- 
lour, that it might be eafily miſtaken for a ſmall Stick, even 
by a careful View, So a large green Caterpillar, that feeds 
on Buckthorn, and divers others. To which I may add the 
prodigious Sagacity of the Ichneumon Flies, that make the 

ermes, (for of that Tribe all the Kermes I ever ſaw was ;) 
how artificially they not only incloſe their Eggs within thar 
gummy Skin, or Shell; but alſo ſo well humour the Colour 
of the Wood they adhere to, by various Streaks and Co- 
m_ that it is nor eaſy to diſtinguiſh them from the Wood 
it ſelf. 

(Y Contra metum & vim, ſuis ſe armis queque defendit. Cornibus 
Tauri, Apri dentibus, mcrſu Leones, aliæ fugs ſe, alia occultatione tu- 
tantur : atramenti effuſione Sepie, torpore Torpedines, Multe. etiam 
inſet antes odoris intolerabili fœditate depeſſunt. Cic. de Nat. Deor. 
L 2. „ | 8 

(i) A Kn ght, call'd Corvini, at Rome, caſt a Salamander into 


lth 


the Fire, which preſently ſwell'd, and then vomited Store of 
thick flimy Matter, which put out the Coals; to which the 
= Salamander preſently retir'd, putting them out again in the 
& ſame Manner, as ſoon as they-re-kindled, and by this Means 


= ſav'd itſelf from the Force of the Fire for the Space of two 
& Hours : After which it liv'd nine Months, Vid. Philoſ. Tranſ. 
No. 21. in Lowth, Abridg. Vol, 2. p. 816. 


clarius cernunt [quam homines;] Vultures ſagacius odorantur li- 


(4) Pliny gives an Inſtance in each. L. 10. C. 69. Aquile 


= guidins audiunt Talpæ cbrute terrd, tam denſo atque ſurdo nature 
elemento. : 


(!) The Doublings of the Hare, before ſhe goes to Form, 


thereby to dodge and deceive the Dogs, although a vulgar 


ex- 


— 
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(mn); by the horrid Aſpect, and ugly Geſticulations 


of their Body (7); and ſome even by the Power of 


their Excrements, and their Stink (o), can annoy 
their Enemy, and ſecure themſelves: and againſt 


ſome (þ), the Divine Providence it ſelf hath pro- 
vided a Guard. By 


Obſervation, is a notable Inſtinct for an Animal, leſs fam'd 
for Cunning than the Fox, and ſome others, | 
(n) It is natural for many Quadrupeds, Birds and Ser. 
ents, not only to put on a torvous angry Aſpect, when in 
anger; but alſo to ſnasl, hiſs, or by ſome other Noiſe de- 
ter their N 
(1) The Iynx, or Wryneck, although a Bird of very beautiful 
Feathers, and conſequently far enough off from being an 
way terrible; yet being in Danger, hath ſuch odd Contor- 
tions of its Neck, and Motions of its Head, that I remember 
have ſcar'd me, when I was a Boy, from taking their Neſts, 
or touching the Bird ; daring no more to venture my Hand 
into their Holes, than if a Serpent had lodged in it. 
() Bonaſus tuciur ſe calcibus & ſtercore, quod ab ſe quaternis paſſ. 
bus Dian jugerum longitudine, Plin. Nat, Hiſt. I. 8. c. 15. 
ejaculatur, quod ſæpe comburit aded ut deglabrentur canes, Ray's 


Synopſ. Quadr, p. 71. 


Camelus Peruvianus Clama dictus neminem offendit, ſed miro a. 
modum ingenio ſe ab illata vindicat injurid, nimirum vomitu vel cili, 
vel humoris in vexantem retrorſum cum impetu ejaculato, ob protenſant 
eolli longitudinem, Id. ib. p. 14d. 

8 (Anglice Sqznck Præf. and once that I ſaw they 
call'd a Stonck,) Cum quis eam inſettatur, fundit cum ventris crepitu 
balitum ætidiſſimum: quin ipſa tota teterrimum exhalat odorem, & 
urina ſtercuſque eft fœtidiſſimum, atque adeo peſtilens, ut nibil ſit u. 
perire in noſtro orbe, cui in bac re poſſit comp arari : quo fit, ut in peri- 
culo conſtituta, urinam & faces ad 8 pluriumve paſſuum intervallum 
ejiciat, hoc mods ſe ab omnibus vindicans injuriis, ac veſtes Inficien 
maculis Iuteis indelebilibus, & nunquam ſatis perſpirante odore : alias 
5 Animal eduleque, hc ſela ratione horrendiſſmum. Id. ib. 

182. a | 

: Si Accipiter Ardeam in ſublims mole ſtat, ſtercore immiiſſo in penras 


eius, eas putreſcere facit: uti Selinus ſcribit de Bonaſo, &c. lia 


Lupus urinam ſpargit in perſequentem. Ol. Mag, Hiſt. 1. 19. c. 14. 


(p) Thus againſt the Crocodile, which can catch its Prey 


only before it, not on one Side, So the Shark, of which take 


my often-commended Friend Sir Hans Sleaut's Obſervation: 
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By ſuch Shifts and Means as theſe, a ſufficient 
Guard is miniſtred to every Species of Animals, in 
its proper reſpective Place; abundantly enough to 
ſecure the Species from Deſtruction, and to keep 
up that Balance, which I have formerly ſhew'd, is 


in the World among every, and all the Species of 


Animals; but yet not enough to ſecure Individuals, 
from becoming a Prey to Man, or to other Crea- 
tures, as their Neceſſities of Life require. To 
which Purpoſe, the natural Sagacity and Craft of 
the one intrapping (q), and captivating, being in 
ſome Meaſure equivalent to that of the other in 
evading, is as excellent a Means for the maintaini 
the one, as preſerving the other; and if well conſi- 
der'd, arguesthe Contrivance of the Infinitely Wiſe 
Creator and Preſerver of the World. | 
It hath this particular to it, with ſome others of its oxpn Tribe ; that the 


Mouth is in its under Part, ſo that it muſt turn the Belly upwards to 
Prey. And was it not for that Time it is in turving, in which the 


purſu'd Fiſhes eſcape, there would be nothing that could avoid it; for it 


is very quick in Swimming, and hath a vaſt Strength, with the larg- 


eft Swallow of any Fiſo, and is very devouring, Sloane's Voyage to 
Jamaica, p. 23. 2 
() See Chap. 11. Note (iii). 


CHAP. XV. 
Of the Generation of ANIMALS. 
Here remains now only one 'Thing more of the 


ten Things in common to Animals, and that 
is what relates to their Generation (a), and Conſer- 


vation 


—_w— 


(4) Spontaneous Generation, is a Doctrine ſo generally explod- 


ed, that I ſhall not undertake the Diſproof of it. tr is ſo 


evident, 
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evident, that all Animals, yea, Vegetables too, owe their 
Production to Parent-Animals and Vegetables ; that I hays 
often admir'd at the Sloath and Prejudices of the ancient Phi- 


| loſophers, in ſo eaſily taking upon Truſt the Ariſtotelian, or 
rather, the egyptian Doctrine of Equivocal Generation; that 


when they ſaw Flies, Frogs and Lice, for Inſtance, to be Male 
and Female, and accordingly to ingender, lay Eggs, Se. they 
could ever imagine any of theſe Creatures ſhould be ſpontane- 
ouſly produc'd, eſpecially in ſo Romantick a Manner, as in 
the Clouds ; as they = ny thought Frogs were, and that 
they drop'd down in Showers of Rain. For an Anſwer to this 
Caſe of Frogs, I ſhall refer to a Relation of my own, which 
my late moſt ingenious, and learned Friend, the great Mr. 
Ray, requeſted of me, and was pleas'd to publiſh in his laſt 
Edition of his Wiſdom of God manifeſted, &c. p. 365. 

But ſome will yet aſſert the Raining of Frogs ; among 
which the curious Dr. Plot is fomewhat of this Opinion; tel- 
ling us of Frogs found on the Leads of the Lord Aſton's Gate- 
houſe, at Tixal in Stafforaſbire, which he thinks by ſome ſuch 
Means came there; as alſo on the Bowling-Green, frequent- 
ly aftera Shower of Rain, Plot's Hiſt. Staff. C. 1, Jef. 47. 

But we may take a Judgment of this, and an Hundred ſuch 
like Reports, to be met with in conſiderable Authors, from 
other the like Reports that have been better enquir'd into. 
In a Scarcity in Sleſia, a mighty Rumour was ſpread of its 
raining Millet-Seed ; but the Matter being gar d into, 'twas 
found to be only the Seeds of the lvy-leaved Speedzuell, or 


mall Henbit, growing in the Place in great Plenty, Eph. Gern. 


An, 3. Obſ. 40. So in the Archipelago, it was thought Aſhes 
were rain'd, Ships being cover'd therewith at an hundred 


Leagues Diſtance ; but in all Probability, it was from an 


— of Veſuvius, that then happen'd. About Marminſter 
in Wilts, *twas reported it rain'd Wheat ; but a curious Obſer- 
ver, Mr. Cole, found it to be only [ey-Berries, blown thither 
in a conſiderable Quantity by a ; Joey In the Year 1696, 
at 33 near Wrotham in Kent, a Paſture-Field was over- 
ſpread with little young Whiting, ſuppos'd to fall from the 


Clouds, in a Tempeſt of Thunder and Rain; but doubtleſs 
they were brought thither with Waters from the Sea by the 


Tempeſt. See the before-commended Mr, Lowth, Abridg. Phil, 
Tranſ. Vol. 2. p. 143, 144. 


Neither needeth it ſeem ſtrange, that Afres, Iey-Berries, 


mall Fißes, or young Frogs, (which yet may have ſome other 
Conveyance,) ſhould be thus tranſporred by tempeſtuous 
Winds, conſidering to what Diſtance, and in what Quantities, 
the Sea-Waters were carry'd by the Great Storm, Novem. 26. 
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vation of their Species (4), by that Means. It 
would not be ſeemly to advance far in this admi- 
rable Work of God; neither ſhall J at all inſiſt up- 
on that of Man for the ſame Reaſon. . And as for 
the Irrationals (c), I ſhall confine my ſelf to theſe 
five Matters. | I. Their 


1703, of which an ingenious Friend ſent me theſe Accounts 
from Lecves in Suſſex, yiz. That a Phyſicran travelling ſoon after the 
Storm, to Tiſehurſt, twenty Miles from the Sea, as be rode along 
plucked ſome Tops of Hedges, and chewing them, found them Salt: That 
ſome Grapes hanging on the Vines at Lewes vere ſo tco, That Mr. 
Williamſon, Re#or of Ripe, found the Twigs in his Garden Salt the 
Monday after the Storm ; and others obſerd'd the ſame a Week after, 
That the Graſs of the Downs about Lewes, was ſo Salt, that the Sheep 
evould not feed till Hunger compelld them : And that the Miller of 
Berwick, (three Miles from the Sea,) attempting <vith his Man to ſe- 
cure his Mill, were ſo waſb'd with Flaſhes of Sea-Water, like the 
Breakings of Waves againſt the Rocks, that they were almoſt ſtrangled 
therewith, and forced to give over their Attempt, 

I call'd this Doctrine of Eguivocal (Generation, an Egyptian 
Doctrine; becauſe probably it had its Riſe in Ægypt, to ſalve 
the Hypotheſis of the ProduRion of Men, and other Animals, 
out of the Earth, by the N of the Sun's Heat. To prove 
which, the Aeyptians, (as Diod. Sicul ſaith,) produce this Obſerua- 
tion, That about Thebes, when the Earth is —_— by the Nile, by 
the Intenſe Heat of the Sun, an innumerable Number of Mice do ſpring 
out, From whence he infers, That all Kinds of Animals 
might as well at firſt come likewiſe out of the Earth. Anc 
from theſe the learned Bifhop Killing feet thinks other Wri- 


—_— 


. 


ters, as Ovid, Mela, Pliny, &c. have, without examining its 


Truth, taken up the ſame Hypotheſis. Vid, Stillingfleet's Orig. 

Sacr, Part, 2. Book I. Chap. I. . | 
The before-commended Dr. Harris, from the Obſervations 
of Dr. Harvey, Sr. Malpighi, Dr. de Graaf, and Mr. Lewenhoeck, 
infers three Things concerning Generation as highly probable, 
I. That Animals are ex Animalculo. 2. That the Animalcules 
are originally in ſemine Marium, & non in Fœminis. 3. Tha: 
they can never come forward, er be formed into Animals of the reſpec- 
tive Kind, without the Ova in Feeminis, His Proofs and Illu- 
2 ſee under the Word Generation, in his Lex. Techn. 
on, 2. |; : | 
(6) At certe Natura, ſi feeri potuiſſet, maxime optaſſet ſuum op fi- 
eium eſſe inzmortale: quod cum per materiam non liceret (nam quod 
: _ 
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I. Their natural Sagacity in chufing the fitteſt 
Places to repoſite their Eggs and Young. 
II. The fitteſt Times and Seaſons they make uſe 
of for their Generation. 

III. The due and ſtated Number of their Young, 
IV. Their Diligence and earneſt Concern in their 
Breeding up. ” 

V. Their Faculty of Feeding them, and their 
Art and Sagacity exerted therein. 5 

I. The natural Sagacity of irrational Animals, in 
ehuſing the fitteſt Places to repoſite their Eggs and 

Young. Ot this I have given larger Hints already 
than I needed to have done, when I ſpake of the 
Architecture (d) of Animals, intending then to have 

wholly paſs d by this Buſineſs of Generation: Iſhall 
therefore now only ſuperadd a few other Inſtances, 
the more to illuſtrate this Matter. 

It hath been already ſhewn, and will hereafter ( 
farther appear, that the Places in which the {c- 
veral Species of Animals lay up their Eggs, and 

Young, are the beſt for that Purpoſe ; Waters ( f ) 

| | or 


__ 4 


ex carne eft cempoſitum, incorruptibile eſſe non poteſt ) ſuhſici um 
qued potuit ipſs ad immortalitatem eft fabricata, ſapientis cujuſdan 


ꝛerbis conditoris exemplo, & c. Nam mirabilem quandam rationem in. 


renit, quomodo in demortui animalis lecum, novum aliud ſufficiat, 
Galen. de Uſu Part. 1. 14. c. 22. 

(c) Animantia Bruta Obſtetricibus non indigent in edendo Parti, 
cum inditd Nature vi Umbilicus ſeipſum occludat. Ol. Rudbeck in 
Blaſii Anat. Felis. | 

(4) Chap. 13. | 

(e) Book VIII. Cbap. 6. 8 

(F) The Epbemeron, as it is an unuſual and ſpecial Inſtance 
of the Brevity of Life; ſo I take to be a wonderful Inſtance 
of the ſpecial Care and Providence of God, in the Conſerva- 
tion of the Species of that Animal. For, 1. As an Anima), 


\ whoſe Life is determin'd in about five or fix Hours Fn 
| vir. 


Cray. XV. of Animals. 25 8 
for one; Fleſh for another; Holes in Wood (g, 1 
Earth, or Stone (5), for others; and Neſts tor if! 
others; and we ſhall find, that fo ardent is the 1 
Propenſity of all Animals, even of the meaneſt 9 
Inſects, to get a fit Place for the Propagation of their wn 
Young ; that, as will hereafter appear, there is 
ſcarce any Thing that eſcapeth the Inqueſt of thoſe 
little ſubtile Creatures. But beſides all this, there 
are two or three Things more obſervable, which 
plainly argue the Inſtin& of ſome Superior Rati- 
onal Being, As, 7 

1. The compleat and neat Order which many 
Creatures obſerve in laying up their Seed, or Eggs, 

in proper Repoſitories: Of which I ſhall ſpeak in 
another Place (7). : EW 
2. The ſuitable Apparatus in every Creature's 
Body, for the laying-up its Eggs, Seed, or Young, 

| . | in 

(six. from about ſix in the Evening, till about Eleven a Clock 
at Night,) needs no Food; ſo neither doth the Ephemeron eat, 
after it is become a Fly. 2. As to its Generation; in thoſe 
five Hours of its Life, it performs that, and all other neceſſary 
Offices of Life: For in the Beginning of its Life, it ſheds its 
Coat ; and that being done, and the poor little Animal there- 
by render'd light and agile, it ſpends the reſt ofits ſhort Time 
in friſking over the Waters, and at the ſame time the Female 
droppeth her Eggs on the Waters, and the Male his Sperm on 
them to impregnate them. "Theſe Eggs are ſpread about 
by the Waters; deſcend to the Bottom by their own Gra- 
vity ; and are natch'd by the Warmth of the Sun, into little 
Worms, which make themſelves Caſes in the Clay, and feed 
on the ſame without any Need of parental Care. Vid. Ephem. 


wta, tranſlated by Dr. Tyſon from Swammerdam, See allo 
Book VIII. Chap, 6. Note (v). 


(2) See Chap. 13. Note (0, and Book VIII. Chap. 6. Wi 
) The Worms in Chap. 11. Nite (v) breed in the Holes | 4 
they gnaw in Stone, as is manifeſt from their Eggs found ö 


therein. | | 
() See Bok VIII. Cap. 6, Note (J. | 
WE | (4) Many, ; 


9 
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in their proper Place. It would be as endleſs ag 
needleſs to name all Particulars, and therefore an In- 
ſtance or two of the Inſect- Tribe may ſerve for a 
Specimen in this Place, till I come to other Parti- 
culars. Thus Inſects, who have neither Feet adapt- 
cd to ſcratch, nor Noſes to dig, nor can make arti- 
ficial Neſts to lay up their Young ; yet what a- 
bundant Amends is there made them, in the Power 
they have either to extend the Abdomen (IE), and 
2 ; tere 

(0 Many, if not moſt Flies, eſpecially thoſe of the Hs. 
Fly-kind, have a Faculty of extending their Uropygia, and 
thereby are enabled to thruſt their Eggs into convenient Holes, 


and 3 for their Young, in Fleſh, and whatever 
elſe they Fly-blow, but none more remarkable than the 


_ Thrſe-Fly, called by Pennius, in Mouffet, (p. 62.) Sxoazy@, 


i. e. Curvicauda, and the Whame or Burrel-Fly which is vexa- 
tious to Horſes in Summer, not by ſtinging them, but only 
by their bombylious Noiſe, or tickling them in ſticking their 
Nits, or Eggs on the Hair; which they do in a very dexte- 
rous Manner, by thruſting out their Uropygia, bending them 
up, and by gentle, flight 'Touches, ſticking the Eggs to the 
Hair of the Legs, Shoulders, and Necks, commonly of Hor- 
ſes; fo that Horſes which go abroad, and are ſeldom dreſſed, 
are ſomewhat diſcoloured by the numerous Nits adhering 
to their Hair. | 3 
Having mentioned ſo much of the Generation of this In- 
ſect, although it be a little out of the Way, I hope I ſhall 
be excuſed for hn Notice of the long-tailed Maggot, 
which is the Product of theſe Nits or Eggs, called by Dr. Plt, 
Eruca Glabra, | or rather Eula Scabra, it ſhould be} caudata 
aquatico-arborea, it being found by him in the Water of an 
hollow Tree ; but I have found it in Ditches, Saw-Pits, Holes 
of Water in the High-way, and ſuch-like Places where the 


Waters are moſt ſtill and foul. This Maggot I mention, as 


being a ſingular and remarkable Work of God, not ſo much 
for its being ſo utterly unlike as it is to its Parent Bee-like- 
Fly, as for the wiſe Provifion made for it by its long Tail ; 
which is ſo jointed at certain Diſtances from the Body, 48 
that it can be withdrawn, or ſheathed, one Part within ano- 
ther, to what Lengih the Maggot pleaſeth, ſo as to enable it 
to reach the Bottom of very allow, or deeper Waters, * - 
| | - "Hat 


. 


3 
o 
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thereby reach the commodious Places they could 
not otherwiſe come at; or elſe they have ſome acu- 
leous Part or Inſtrument to terebrate, and make 
Way for their Eggs into the Root (J), Trunk (m), 

| eee 2 Bo 


# 


# bath Occafion, for the gathering of Food. At the End of 
this tapering is a Ramification of Fibrille, or ſmall Hairs, re- 
2 preſenting, when ſpread, a Star; with the Help of which, 
ſpread out on the Top of the Waters, it is enabled to hang, 
making, by that Means, a ſmall Depreſſion or Concavity on 
the Surface of the Water. In the midſt of this Star, I ima- 
gine the Maggs takes in Air, there being a Perforation 

which with a Microſcope I could perceive to be open, and 
4 by the Star to be guarded againſt the Incurſion of the 
Water, 
* (1) The Excreſcences on the Root of Cabbages, Turneps, and 
divers other Plants, have always a Maggot in them; but what 
the Animal is that thus makes it's Way to the Root under 
Ground, whether lehneumon, Phalena, Scarah, or Scolopendra, I 


Thing in Boxes. | | | 

* (=) I preſume they are only of the Ichneumon-Fly-kind, that 
have their Generation in the Trunks of Vegetables, In Mal- 
pigbi de Gallis, Fig, 61. is a good Cut of the gouty Excreſcences, 


ga ſmall black Ichneumon-Fly, with red Legs; black, ſmooth 
© jointed Antennæ; pretty large Thorax; and ſhort, round Bezy, 
of the Shape of an Heart, It leapeth as a Rea. The Male, 
las in other InſeQs,) is leſſer than the Female, and very vene- 
reous, in ſpite of Danger, perting upon the Female, whom 
they beat and tickle with their Breeches and Horns, to ex- 
cite them to a Coit. = 
Another Example of the Generation inthe Trunks of Ve- 
3 mn ſhall be from the Papers of my often-commended 
Friend Mr. Ray, which are in my Hands, and that is an Ob- 
ſervation of the ingenious Dr. Nathaniel Wood: I have (ſaid 
he) lately obſerved many Eggs in the common Ruf ; one Sort are litile 
tranſparent Eggs, in Shape ſomewhat like a Pear, or Retort, Iying 


; en the out-ſide of the Rufy 5 which is apparently the Creatrix of the 
ound made by the Fly, when foe puts her Eggs there, Another Kind 
is much longer, and not ſo trauſparent, of a long Oval, or rather cylin- 
garical Form; ſix, eight, or more, lie commonly together, acvoſs the 
; | Ress, 


ED 


"7 


* 


WE: 


could never diſcover, being not able to bring them to any 


or rather Tumours of the Briar-Stalk: From which proceeds 


within the Skin, upon, or in the Medulla, juft againſt a brognifs Spot 


& "as I 
* 
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Fruit (72), Leaves (o), and the tender Buds of Ve- 
getables (), or ſome other ſuch curious and ſecure 
Method they are never deſtitute of. To which we 
e,, 5 # 
3. The natural Poiſon (9), (or what can I call, 
it 2) which many, or moſt of the Creatures, laſt 
intended, have, to cauſe the Germination of ſuch 

| Balls, 


Reis, parallel to each other, like the Teeth of a Comb, and are as ling 
as the Breadth of the Ruſs, Letter from Kilkenny in Ireland, Apri 
the 28th, 1697. 
(n) See Beok VIII. Chap. 6. Note (d). 
(o) I have in Chap. 13. Note (u), and Book VIII. Chap. 6. Net 
055 (Y, taken Notice of the Nidification and Generation of 
ſome InſeQs, on the Leaves of Vegetables, and ſhall there. 
fore, for the Illuſtration of this Place, chuſe an uncommon 
Example out of the Scarab-kind (the Generation of which 
Tribe hath not been as yet mentioned) and that is, of a ſmall 
Scarab bred in the very Tips of Elm-Leaves, Theſe Leaves, 
in Summer, may be obſerved to be, many of them, dry and 
dead, as alſo turgid ; in which lieth a dirty, whitiſh, rough 
Magget. From which proceeds a Beetle of the ſmalleſt Kind, 
of a light, Weeſle Colour, that leapeth like a Graſoopper, al- 
though its Legs are but ſhort. Its Eyes are blackiſh, Ehin 
thin, and prettily furrowed, with many Concavities in them; 
{mall club-headed Antennæ, and a long Reſtrum like a Pri 
boſcis, . | 
The ſame, or much like this, I have met with on Tips q 
Oaken and Heuy-Leaves. How the Scavab lays its Eggs in the 
Leaf, whether by terebrating the Leaf, or whether the Ma. 
got, when hatched, doth it, I could never ſee. But with 
great Dexterity, it makes its Way between the upper an 
under Membranes of the Leaf feeding upon the parenchy- 
mous Part thereof. Its Head is ſlenderer and ſharper that 
moſt of Maepots, as if made on Purpoſe for this Work; bit 


yet I have often wondered at their Artifice, in ſo nicely ſe 


parating the Membranes of the Elm-Leaf, without breaking 
them, and endangering their own tumbling out of *em, conl: 
dering how thin, and very tender the Skins of that Leaf(par 
ticularly) are. ; A 

() See Book VIII. Chap, 6. Note (>). 


(4) See Beek VIII. Chap. 8. ta Note (bb), &c. 
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Balls, Caſes, and other commodious Repoſitories; 
as are an admirable Lodgment to the Eggs and 
Young ; that particularly aſſiſt in the Incubation 
and Hatching the Young, and then afford them 
ſufficient Food and Nouriſhment in all their Nyn- 
pha-State, in which they need Food; and are af- 
terwards commodious Houſes and Beds for them 
in their Aureli a- òtute, till they are able to break 
Priſon, fly abroad, and ſhift for themſelves. But 
this ſhall be taken Notice of, when I come to 
treat of Inſeas.' | | 

II. As irrational Animals chuſe the fitteſt Place; 
{o alſo the fitteſt Times and Seaſons for their Gene- 
ration. Some indeed are indifferent to all Times; 
but others make uſe of peculiar Seaſons (7). Thoſe, 
for Inſtance, whole Proviſions are ready at all Sea- 
| ſons, or who are under the Tuition of Man, pro- 
duce their Young without any great Regard to Heat 
or Cold, Wet or Dry, Summer or Winter. But 
| others, whoſe Proviſions are peculiar, and only to 
be met with at certain Seaſons ofthe Year ; or who; 
by their Migration, and Change of Place, are tied 
up to certain Seafons ; theſe (as if endowed with a 
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1 natural Care and Foreſight of what ſhall happen) 
do accordingly lay, hatch, and nurſe up their Young 
* in the moſt proper Seaſons of all the Vear for their 
i Purpoſe ; as in Spring, or Summer, the Times of 
Al 


Plenty at Proviſions, the Times of Warmth for In- 


7.8 cubation, and the moſt proper Seaſons to breed up 
in their Young, till they are able to ſhift for themſelves. 


an 
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and can range about for Food, and ſeek Places of 
Retreat and Safety, by flying long Flights as well 
as their Progenitors, and paſſing into far diſtant 
Regions, which (when others fail) afford thoſe 
helpleſs Creatures the Neceſſaries of Life. 
III. To the ſpecial Seaſons, I may add the pecu- 
| liar Number of Young produced by the irrational 
Creatures. Of which I have already taken ſome 
Notice, when I ſpake of the Balance of Animals 
C). Nou, if there was not a great deal more than 
Chance in this Matter, even a Wiſe Government of 
the Creation, it could never happen that every Spe- 
cies of Animals ſhould be tied up to a certain 
Rate and Proportion of its Increaſe ; the moſt uſe- 
ful would not be the moſt fruitful, and the moſt 
pernicious produce the feweſt Young, as I have ob- 
ſerved it commonly is. Neither would every Spe- 
cies produce ſuch a certain Rote as it is only able 
to breed up: But all would be in 4 confuſed, hud- 
dled State. Inſtead of which, on the contrary, we 
find every Thing in compleat Order ; the Balance 
of Genera, Species and Individuals always propor- 
tionate and even ; the Balance of Sexes the ſame; 
moſt Creatures tied up to their due Stint and Num- 
ber of Young, without their own Power and 
Choice, and others (particulary of the winged (7) 
i = Kind) 


(5): See Chap. 10. 
(i) Mr. Ray alledges good Reaſons to conclude, That al- 


though Birds have not an exact Power of numbering, yet, 


that they have of diſtinguiſhing many from few, and know- 
ing when they come near to a certain Number ; and that 
they have it in their Power to lay many or few Eggs. All 
which he manifeſteth from Hers, and other domeſtick Fowls, 
laying many more Eggs when they are withdrawn, _ 

| | when 
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Kind) producing their due Number at Choice atid 

Pleaſure; ſome large Numbers, but not more than 

they can cover, feed and foſter ; others fewer, but 

as many as they can well nurſe and breed ups 

Which minds me, „ 3 

IV. Of the Diligence and earneſt Concern which 

irrational Animals have of the Production and 

Breeding up their Young. And here ] have already 

taken Notice of their r, or natural Affecti- 

on, and with what Zeal they feed and defend 

their Voung. To which may be added theſe two 

Things: — 

1. The wonderful Inſtinct of Incubation. It is - 

2 utterly impoſſible, that ever unthinking, untaught 

Animals ſhouldtake to that only Method of hatch- 

ing their Young, was it not implanted in their 

Nature by the Infinitely Wiſe Creator. But ſo ar- 

dent is their Defire, ſo unwearied is their Patience 

when they are ingaged in that Buſineſs, that they 

will abide their Neſts for ſeveral Weeks, deny 

7 themſelves the Pleaſures, and even the Neceflaries 

of Life; ſome of them even ſtarving themſelyes 

almoſt, rather than - Hazard their Eggs, to get 

Food; and others either performing the Office by 

Turns (2), or elſe the one kindly ſeeking out, and 

carrying Food to the other (w), engaged in the 

7 | CC 

when not. Which holds in wild as well as domeſtick Birds, 

das appears from Dr. Liſter's Experiment in withdrawing a 

- Swallou's Eggs, which by that Means laid nineteen Eggs 

t, A efore ſhe gave over. Vide Ray's Wiſdom of God, 

n 4 605 Paliabe, incubat fœmina poſt meridiana in matutinum, cetero 

Il uvas, Columbæ incubant ambo, interdiu Mas, noctu Femina. Plin, 

s, Nat. Hiſt, I. 10. e. 58. 1 

n (#) Of the common Crows, Mr. Wikughty ſaith, The he 
4 f 5 2 


males 
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Office of Incubation. But of theſe Matters in a 
more proper Place (x). 

2, When the youug ones are produced, not only 
with what Care do they feed and nurſe them ; but 
with what ſurprizing Courage do all or moſt Crea- 
tures defend them! It is ſomewhat ſtrange to ſec 
timid Creatures (y), who at other Times are cow- 
ardly, to be full of Courage, and undaunted at that 
Time; to ſee them furiouſly and boldly encounter 
their Enemy, inſtead of flying from him; and expoſe 
themſelves to every Danger, rather than hazard and 
forſake their Young. 

With this carneſt Concern of the irrational Ani- 
mals for their Young, we may join in the 

V. And laſt Place, Their Faculty and Sagacity 
of feeding them. About which I ſhall take Notice 

of threc 'Things. = 
1. The Faculty of Suckling the Young, is an ex- 
cellent Proviſion the Creator hath made for thoſe 
helplefs Creatures. And here the Agreeableneſs and 
Suitableneſs of that Food to young Creatures, de- 
ſerves particular Obſervation; as alſo their Deliglt 
in it, and Deſire and Endeavours after it, even as 
5 ſoon 


males only ſit, and that ajligently, the Males in the mean Time brug 


them Victuals; as Ariſtotle ſaith, In moſt other Birds, which pan + 
together, the Male and Female ſit by Turns, Ornithol. lib. 2. 
ſect. 1. cap. 2. ſect. 2. And I have obſerved the Female 
Crows to be much fatter than the Males, in the I ime of Incu- Þ 
bation ; by Reaſon the Male, out of his conjugal Affection, 


almoſt ſtarves himſelf, toſupply the Female with Plenty. 
(x) See Book VII. Chap, 4. 


(O Volucribus Natura novam quandam, Pulles educandi, ratimem : 
excogitavit : ipſis enim præcipuum quendam amorem in ea que procre- 
arent, ingeneravit, quo impulſu bellum pro pullis cum ferocibus anima - 
libus, que ante declingrunt, mntrepide ſuſcipiunt, victumgue ipſis ce. 


& 


niextem ſuppeditant, Galen de UL. Part. 1, 14. c. 4. 


Book IV. 
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Cara. XV. Of Animals. 261 
ſoon as born (Z), together with the Willingneſs of 
all, even the moſt ſavage and fierce Animals, to 
part with it, and to adminiſter it to their Young, 
yea, to teach and inſtitute them in the Art of 
taking it. N | DL, 

And laſtly, to name no more, the curious Appa- 
ratus which is made for this Service in the divers 
Species of Animals, by a due Number of Breaſts, 
proportionable to the Occaſions of each Animal, by 
curious Glands in thoſe Breaſts, to ſeparate that 
nutritive Juice, the Milk, by Arteries and Veins 
to convey it to them, and proper Rivulets and 
Chanels to convey it from them, with Dugs and 
Nipples, placed in the moſt convenient Part of 
the Body (aa) of each Animal, to adminiſter it 
to their Young; all theſe Things, I ſay, do mani- 
feſtly proclaim the Care and Wiſdom of the Great 
Creator. | „ 


(x) In tis animantibus que lacte aluntur, omnis fers cibus matrum 
lacteſcere incipit : eaque, que paulo ante nata ſunt, ſine magiſtro, duce 
naturd, mammas appetunt, earumque ubertate ſaturantur, Atque ut 
inteligamus nibil horum eſſe fortuitum, & hec omnia eſſe provida, ſc- 
lertiſque nature, que multiplices fœtus procreant, ut Sues, ut Canes, his 
Mammarum data eft multitudo; quas eaſdem paucas habent eæ beſtiæ, 
gue pauca gignunt, Cic. de Nat. Deor. l. 2. c. 51, Conſule quoque 
Galen de Uſ. Part. 1, 14. c. 4. & l. 15. c. . 

(aa) Animalia ſolidipeda, & ruminantia, vel cornigera, inter femora 
Mammas habent, quorum Fœtus ſtatim à partu pedibus inſiſtunt, quod 
matres inter lactandum non decumbant, ut Equa, Aſina, &c, Animalia 
digitata & multipara in medio ventre, ſcil. ſpatio ab inguine ad pectus 
(in Cuniculo uſque ad jugulum) duplicem mammarum ſeriem ſortita 
ſunt, que omnia decumbentia ubera fœtibus admovent, ut Urſa, Leena, 
Sc, Si verò hac in ſolo inguine Mammas gererent, propria cura inter 
decumbendum foetus acceſſum ad mammas nonnihil præpedirent. Muli- 
eribus Mamma binæ ſunt, ut & Papilæ, nimirum ut latus lateri con- 
formiter reſpondeat, & ut alternatim infans à latere in latus inter ſu- 
gendum transferatur, ne corpus ejus uni lateri nimts aſſueſcens quoquio 
modo incurvetur, Simia, homo Sylveſtris, &c, Blaſ. Anat. Animal. 
Part, 1. Cap. 6. de Cane ex Whartow, See here what Pliny hath 
alſo, Lib. 11. Cap. 100. EE In 
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2, As for ſuch Animals as do in another Manner 
breed up their Young, by finding out Food, and 
putting it into their Mouth, the Proviſion made in 
them for this Service, to ſtrike, catch, to pouch 
and convey their Prey and Food to their Young 
(36), is very conſiderable. And ſo is alſo their Sa- 
gacity in equally diſtributing it among them, that 
among many, -all ſhall be duly, equally, and in 


3 Tn the Elephant, the Nipples are near the Breaſt, by Reaſon 
the old One is forced to tuck her ſelf, and by the Help of her 
Trunk conveys the Milk into the Mouth of her Young. Viz: 
Phil. Tranſ. No. 336. 


(bb) For an Exemplification, I might name many Animals, 
Particularly Birds, whoſe Parts are compleatly ſuited to this 
Service. They are CharaQeriſticks of rapacious Birds, to 
haye aduncous Bills and Talons to hold and tear; and ſtrong 
brawny Thighs to ſtrike and carry their Prey; as well as a 
fharp piercing Sight to ſpy it atar off, Raii Synopſ. Method, 
Ap. p. 1. The Pelecane allo might be here named, for its 
prodigious Bag under its Bill and Throat, big enough to con- 


rain thirty Pints. Ia. ibid. p. 122. And to name no more, the 


common Heron hath its moſt remarkable Parts adapted to this 


Service; long Legs for wading; and a long Neck anſwerable 


thereto to reach Prey; a wide, extenſive Throat to pouch it; 
long Toes, with ſtrong hooked Talons, (one of which is re- 


markably ſerrate on the Edge) the better to hold their Prey; 


along ſharp Bill to ſtrike their Prey, and ſerrate towards the 


Point, with ſharp hooked Beards ſtanding backward, to hold 


their Prey faſt when ſtruck; and laſtly, large, broad, concave 
Wings (in Appearance much too large, heavy, and cumber- 
ſome for ſo ſmall a Body, but) of greateſt Uſe to enable them 
to carry the greater Load to their Neſts, at ſeveral Miles Di- 
ſtance; as I have ſeen them do from ſeveral Miles beyond me, 
to a large Heronry above three Miles diſtant from me. In 
which I haye ſeen Plaiſe, and other Fiſh, ſome Inches long, 
iying under the high Trees in which they build; and the cu- 
rious and ingenious Owner thereof, D! Acre Barret, Eſq ; hath 
icena large Ee conyey'd by them, notwithſtanding the great 
Annoyance it gave them in their Flight, by its twiſting this 
Way and that Way about the ir Bodies, | | 


* 


To 3. There | 
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3. There is yet another Inſtinct remaining, of 
ſuch Animals as can neither adminiſter Suck to their 
Voung, neither lay them in Places affording Food, 
nor can convey and bring them Food, but do with 
their Eggs, lay up Proviſions for their future Voung. 
= Somewhat of this is reported of ſome Birds (cc); 
but I have my ſelf, with Pleaſure, frequently ſcen 
ſome of the Species of Inſects to carry ample Pro- 
viſions into their dry and barren Cells, where they 
have ſealed them carefully and cautiouſly up with 
their Eggs, partly, it is like, for Incubation-Sake, 
and partly as an eaſy Bed to lodge their Young; but 
chiefly, for future Proviſion for their Young, in 
their Aympha-State, when they ftand in Need of 
Food (ad)! / / wh - 7 
(cc) This is reported of the American een mentioned by 
Acarette, in Philoſoph. Tranſ. No. 89. Of which ſee Book VII. 
Chap. 4. Note (e). | | | | 
(ad) Hornets, Waſps, and all the Kinds of Bees provide Ho- 


ney 3 and many of the Pſeudoſphecæ, and Ichneumon Waſps and 
Flies, carry Maggots, Spiders, &c. into their Neſts; of which 


5 


ſee above, Chap, 13. Note (c). | / 


| CHAP. XVI. The Conctufton. © 
| HUS I have, as briefly as well I could (and 
much more briefly than the Matters deſerved) 


* 
diſpatched the Decad of Things I propoſed in com- 
mon to the ſenſitive Creatures. And now let us 
? pauſe a little, and reflect. And upon the whole 
Matter, what leſs can be concluded than that there 
is a Being Infinitely Wiſe, Potent, and Kind, who 
is able to contrive and make this Glorious Scene of 
Things, which I have thus given only a Glance ofe 


_ P.-E 
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For what leſs than Infinite, could Stock ſo vaſt x 
Globe with ſuch a noble Set of Animals ? All ſo 
contrived, as to miniſter to one another's Help ſome 
Way or other, and moſt of them ſerviceable to 
Man peculiarly, the Top of this lower World, and 
who was made, as it were, on Purpoſe to obſerve, 
and ſurvey, and ſet forth the Glory of the Infinite 
Creator, manifeſted in His Works! Who! What, 
but the Great God could ſo admirably provide for 
the whole Animal World every Thing ſerviceable 
to it, or that can be wiſhed for, either to conſerve 
its Species, or to miniſter to the Being or Well- 
being of Individuals! Particularly, who could Fed 
ſo ſpacious a World, who could pleaſe lo large a 
Number oi Palates, or ſuit fo many Palates to ſo 
great a Variety of Food, but the Infinite Conſerva- 
tor of the World ! And who but.the ſame Great 
HE, could provide ſuch commodious Coat hing 
for every Animal; ſuch proper Houſes, Neſts, and 
Habitations ; ſuch ſuitable Armature and I ba- 
Pons; ſuch Subrilty, Arti fice, and Sagacity, as 
every. Creature is more or leſs armed and furniſh- 
ed with, to fence off the Injuries of the Weather, to 
reſcue it ſelf from Dangers, to preſerve it ſelf from 
the Annoyances of its Enemies; and, in a Word, 
to conſerve its Self, and its Species! What but an 
Infinite Superintending Power could ſo equally 
Balance the ſeveral Species of Animals, and con- 
zerve the Numbers of the Individuals of every 
Species ſo even, as not to Oyer or Under-people 
the 'Terraquepus Globe! Who, but the Infinite Wiſe 
Lokp of the World, could allot every Creature its 
moſt ſuitable Place to live in, the moſt ſuitable 
Element to Breath, and Move, and Act in. _— 


ds 2 — ON n 1 , — . . _ „ 9 „ — eh — EO OE I Oe AN EEO ts — 

55 5 . * 21 * . 8 Ra ”_ ti 1 Je * 4 9 - ö * . 8 o . : 0 49 oh Pete [hr 44 FEY © $970 
WES ES Ag 66 2 : L rg = 3 S 0 - y 5 c 27 * age — 33 ro. A 5 Fn os of 4 4 5 8 — 3 Lg 2 en 
8 0 RI, n r EE A SR e n n 1 1 2 NRC , L S F EKA 

N bes Ee Le CIS ae a ans pa a gh ITY Na, 8 1 2 oh 8 e r r n n # * N . 

+ * 4 . 3 e Ae; * ds) ; 4 : , 7+ n : . a bg 
25 , * ; ' 
d * 
1 * 


Ki 
5 5 
1 
ö 
7 CUr 
E | 
* 


Cuar. XVI. The Concluſion. 265 
who but HE could make ſo admirable a Set of 
Organs, as thoſe of Reſpiration are, both in Land 
and Water-Animals! Who could contrive ſo curi- 
ous a Set of Limbs, Joints, Bones, Muſcles, and 
Nerves, to give to every Animal the moſt commo- 
dious Motion to its State and Occaſions ! And to 
name no more, What Anatomiſt, Mathematician, 
Workman, yea, Angel, could contrive and make fo 
curious, ſo commodious, and every Way ſo exqui- 
ſite a Set of Senſes, as the Five Senſes of Animals 
are; whoſe Organs are fo dexterouſly contrived, 
* ſo conveniently placed in the Body, ſo neatly ad- 
7 juſted; ſo firmly guarded, and ſo compleatly ſuited 
to every. Occaſion, that they plainly ſet forth the 
Agency of the Infinite Creator and Conſervator of 
the World. N ; 

So that here, upon a tranſient View ofthe Animal 
World in General only, we have ſuch a Throng of 
2+ Glories, ſuch an enraviſhing Scene of Things as 
may excite us to Admire, Praiſe, and Adore the 
2 Infinitely Wiſe, Powerful, and Kind CREATOR; 
* to condemn all Azheiſtical Principles; and with 
Holy David, Pſalm xiv. 1. to conclude, That he 
is in good Earneſt a Fool, that dares to ſay, There 
i u GOD, when we are every where ſurrounded 
with ſuch manifeſt Characters, and plain Demon- 
ſtrations of that Infinite Being. 

- |? But in the next BOOK we ſhall ſtill find greater 
Tokens, if poſſible, when I come to take a View 
le of Animals in Particular, — 
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oOf the Particular Son, 


Tribes of ANIMALS. ||® 


N the foregoing BOOK, having taken a Viey 

of the Things in common to Animals, my Bu- 

- ſineſs in the next, will be to inſpect the parti. 
cular Tribes, in order to give further Manifeſtati- #* 
ons of the Infinite Creator's Wiſdom, Power and! 
Goodneſs towards the Animal World. 


B OO K V. 
A SURVEY off MAN. 


HE firſt Genus of Animals that Iſhall tab 
Notice of, ſhall be Man, who may jultly þ 
claim the Precedence in our Diſcourſe, in- 

aſmuch as GOD hath given him the Superiority ] 
in the Animal World; Gen. i. 26. Aud Fr 4 
fai 


* 
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ſaid, Let us make Man in our Image, after our 
3 Likeneſs ; and let them have Dominion over the 
1 Fiſh of the Sea, and over the Fowl of the Air, 
and over the Cattle, and over all the Earth, 
and over every creeping Thing that creepeth up- 
on the Earth. © . 
And as to Man, we have ſo excellent a Piece of 
Workmanſhip, ſuch a Microſcoſm, ſuch an . 
ment of the Creator's Art in him, as is alone ſuffi- 
cient to demonſtrate the Being and Attributes of 
60D. Which will appear, by conſidering the 
Soul and the Body of Man. 


Iu owl gl oa ge. ch ws 
CHART: 
Of the Soul of MA N. 


Y Survey of Man, I ſhall begin with the Soul 
of Man, by Reaſon it is his moſt Noble 
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in which we have enough to fill us with Admira- 
tion of the Munificence, Power, and Wiſdom of the 
F | Infinite 


(a) Fam vers Animum ipſum, Mentemque hominis, Rationem, Con- 
Jlium, Prudentiam, qui non diving curd perfecta eſſe perſpicit, is his ip- 
rebus mihi videtur carere. Cic. de Nat. Deor. 1. 2. c. 59. 
(6) Senſum a Cœleſti demiſſum traximas arce, 
Cujus egent prona, & terram ſpectantia : mundi 
Principio indul ſit communis Conditor, illis 
Tantum Animas 3 nobis Animum quoque. By. 
Juven. Sat, xv. V. 144. 
Et cum non aliter poſſent mortalia fingi, ; 
Adjunxit geminas, illæ cum corpore lapſe 
Intereunt: hac ſels manet, bu ſtoque ſuperſtes 


 Fvolat, - 
Clayd, de 4 Conſul. Hon. 
(*) Nar: 


Part (2), the Copy of the Divine Image in us (S0, 


at OO En — — — — 
* - __ > 


Prius exiguum efſs ſibi videbatur, perfectiſſimæ Theologiæ verum prin- 


Infinite Creator (c), when we contemplate the No- 
ble Faculties of this our Superiour Part, the vaſt 
Reach and Compals of its Underſtanding, the pro- 
digious Quickneſs and * of its Thought, 
the admirable Subtilty of its Invention, the com- 
manding Power of its Wiſdom, the great Depth of 
its Memory (a), and in a Word, its Divine Na- 
ture and Operations 2 = _ 

But I ſhall not dwell on this, tho' the Superiour 
Part of Man, becauſe it is the leaſt known, = 
NP N there 


. . ACS CT 


(c) Nam ſiquis nullt ſectæ addictus, fed liberd ſententia rerum cin. 
ſiderationem inierit, conſpicatus in tantũ carnium ac ſuccorum collurie 
taniam mentem habitare; conſpicatus item & cujuſuis ani malls cu. 
ſtructionem (omnia enim declarant Opificis Sapientiam) Mentis, qus 
bomini ineſt, excellentiam intelliget, tum opus de partium utilitate, qu 


eipium conflituet > que Theologia multi eſt maj ne præſtantior tots 
Medicina, Galen de uſu Part. l. 2 gy EY 

(d) Among many Examples that I could give of Perſons fi- 
mous for Memory, Senecas Account of himſelf may be one 
Hanc | Memoriam] aliquando in me floruiſſe, ut non tantum ad uſun 


ſuſficeret, ſed in miraculum uſque procederet, non nego. Nam & 20 
nominum recitata, quo ordine erant dicta, reddeham : & ab his qui al 
audiendum praceptorem noſtrum conveneruns, ſingulos verſus à ſinguu ÞÞ 
datos, cum plures quam 200 efficerentur, ab ultimo incipiens uſque ai 
primum recitabam. After which, mention is made of the great FS 
Memory of Latro Porcius (chariſſimi mihi ſodalis, Seneca calls hin 


who retained in his 3 all the Declamations he had 
ever ſpoken, and never had 


Ambaſſador to the Romans, from King Pyrrbus, who in one 


Day had fo well learn'd the Names of his Spectators, tha f 


poſtero die nouus homo & Senatum, & omnem urbanam circumfiſ * 


Fenatui plebem, nominibus ſuis perſalutavit. Senec. controverl. 
, init. Vid. quoque Plin. I. 7. c. 24, where he alſo adds 


ther Examples, viz. Cyrus rex omnibus in exercitu ſuo militibus n. 
mina reddidit; L. Scipio populo Rem, Mithridates 22 gentium 11, 1 
tet idem linguis jura dedit, pro concione ſingulas ſine interprete affatu. 


Cbarmidas ( ſeu potius Carneades) us quis exegerai volu mina it 
6: bliothecis, legentis modo veprefentavit, = 
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his Memory fail him, not o 
much as in one ſingle Word, Alſo, he takes Notice of Cynta, 


* 


As. 


= que ( 


(e) Div 1 | 
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there are two Things I cannot eaſily paſs by, be- 
cauſe they manifeſt the eſpecial Concurrence and 
Defign of the Infinitely Wiſe Creator, as having a 
particular and neceſſary Tendency to the Manage- 
ment and good Order of the World's Affair. The 
I. Of which is the various Cenii, or Inclinations 


of Men's Minds to this, and that, and the other 
[3 Buſineſs (e). We fee how naturally Men betake 
2 themſelves to this and that Employment: Some 
delight moſt in Learning and Books, ſome in Divi- 
7 nity, ſome in Phyſick, Anatomy and Botany, ſome 
in Critical Learning and Philology, ſome in Ma- 
2 thematicks, ſome in Metaphyſicks, and deep Re- 
4 ſearches ; and ſome have their Delight chiefly in 
Mechanicks, Architecture, War, Navigation, Com- 


„ merce, Agriculture; and ſome have their Inclina- 


tions lie even to the ſervile Offices of the World, 
and an hundred Things beſides. | 

= Nowallthisis 1 wiſe, as well as moſt 
neceſſary Proviſion, for the eaſy and ſure tranſacting 
the World's Affairs; to anſwer every End and Oc- 
caſion of Man, yea, to make Man helpful to the 


poor helpleſs Beaſts, as far as his Help is needful 


| to them; and all, without any great 'Trouble, Fa- 
'F tigue, or great Inconvenience to Man; rather as a 


Plea- 


| (e) Diverſis etenim gaudet natura miniſtris, 
Ut Feri diverſa queant ornantia terras. 
Nec patitur cuntos ad eandem currere metam, 
Sed varias jubet ire vias, varioſque Iabores 
Suſcipere, ut vario cultu fit pulchrior orbis. 
Paling. in Scorp. 
Od ros & Tavre00; Seb yapterra Sifec 


A. ese, &c. Ita non omnibus hominibus ſua dona dat Deus, 


e bonam indolem, neque prudenti am, nec eloquentian 3 alius nam. 


- 
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Pleaſure and Diverſion to him. For fo far it is 
from being a Toil, that the greateſt Labours (J), 
Cares, yea, and Dangers too, become pleaſant to 
him who is purſuing his Genius; and whoſe Ar. 
dour of Inclination eggs him forward, and buoys 
him up under all Oppoſition, and carrieth hin 
through every Obſtacle, to the End of his Deſigns 
and Deſires. g | ; | | 

II. The next is, The inventive Power of the 
Soul (g). Under which I might ſpeak of many 
Things; but I ſhall take Notice only of Two, be- 


_ cauſe they manifeſt the particular Concern and A- 


gency of the Infinitely Wiſe Creator, The 
1. Is, That Man's Invention ſhould reach to 
ſuch a great Variety of Matters; that it ſhould hit 


upon every Thing that may be of any Uſe, either 


to himſelf, or to Human Society; or, that may any 


Ways promote (what in him lies,) the Benefit of 


this lower Part of the Creation. 

For the Illuſtration of this, I might take a View 

of all the Arts and Sciences, the 'Trades, yea, the 

very Tools they perform their Labours, and Con- 
: trivances 


oultum habet deformem; ſed Deus formam elaguentid ornat, Ge, Ho- Wi 


mer Odyſ. 8. The like alſo in 1had, 1, 13. 


(J) Although Simon declares, Eccleſ. x11, 12. That much Stu 


20 a Wearineſs to the Fleſp ; yet we ſee with what Pleaſure and 


Aſſiduity many app! themſelves to it. Thus Cicero tells of I. 
u 


Cato, whom. he caſually found in Lucniluss Library, M. Cat. 


nem vidi in Bibliotheca ſedentem, multis circumfuſum Stoicorum libri, 1 
Erat enim, ut ſcis, in eo inexhauſta aviditas legendi, nec ſatiari pete · 1 


rat : quippe ne reprehenſionem quidem vulgi inanem reformidans, is 


 #þ54 curid ſoleret legere ſepe, dum ſenatus cogeretur ut Helo li- F 


brorum mw Vi dehatur, Cicer. de finib. J. 3. Co 2. : 


(2) Mentem hominis, quamvis eam non videas, ut Deum non vidi, 
tamen ut Deum agnoſcis ex operibus ejus, ſis ex memorig rerum, & lu. 
ventione, & celevitate motiis, Tat pulchritudine virtutis vim digi. 


nam mentis agnoſeito. Cicer. Tuſc. Quæſt. I. 1. c. 29. 
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I trivances with, as numerous as their Occaſions and 


Contrivances are various. Indeed, What is there 
that falleth under the Reach of Man's Senſes, that 


the World's Good? The celeſtial Bodies, the Sun, 
the Moon, with the other Planets, and the fix'd 
Stars, he employs to the noble Uſes of Aſtronomy, 
Navigation and Geography. And, What a noble 
Acumen, what a vaſt Reach muſt the Soul be en- 
dow'd with, to invent thoſe curious Sciences of 


Numbers; and thoſe nice and various Inſtruments, 
made uſc of by the Geometrician, Aſtronomer, Ge- 
pgrapher and Sailor? And laſtly, What a wonder- 
ul Sagacity is ſhewn in the Buſineſs of Opticks, and 
Frherewith new Wonders are diſcover'd among 
Pocd's Works, in the Heavens, as there are here on 
Earth, with the Microſcope, and other Glaſles. 

And as for this lower World, What Material is 
here to be found; what kind of Earth, or Stone, 
Ir Metal; what Animal, Tree, or Plant, yea, e- 
gen the very Shrubs of the Field; in a Word, what 
— f all the excellent Variety, the Creator has fur- 
i giſh'd the World with, for all its Uſes and Occaſi- 
4 Ins, in all Ages; what, I ſay, that Man's Contri- 
and Yance doth not extend unto, and make ſome Way 
cr other advantagious to himſelf, and uſeful for 


z- Þ'Ptenſils, or for even only Pleaſure and Diverſion ? 

. But now conſidering the great Power and Ex- 
[Ent of Human Iavention, 

rice, 2. There is another Thing, that doth farther de- 

7; P@onltrate the Super-intendence of the Great Crea- 
- - tor. 


he doth not employ to ſome Uſe and Purpoſe, for 


Geometry and Arithmetick, both Specious, and in 


particularly in the late Invention of the Teleſcope; 


5, | Building, Cloathing, Food, Phyſick, or for Tools or 
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3 
tor, and Conſervator of the World; and that is, I 
That Things of great, and abſolutely neceſſary Uſe 1 
have ſoon, and eaſily occurr'd to the Invention of | 
Man; but Things of little Uſe, or very dangerous | . 
Uſe, are rarely and ſlowly diſcover d, or till utter. 1 
ly undiſcover d. We have as early as the Moſaick & ;; 
Hiſtory, an Account of the Inventions of the more ( f 
uſeful Crafts and Occupations : Thus Gen. iii. 23, 1 ; 
Adam was ſent forth from the Garden of Ede, 
| by God himſelf, to till the Ground. And in tie BY +; 
next Chapter, his two Sons Cain and Abel; tte 
one was of the ſame Occupation, a Tiller of te! 
Ground, the other a Keeper of Sheep (). Andte 4 
Poſterity of theſe, are in the latter End of Ger. iv, BY 
recorded, Jabal, o have been the Father of ſul an 
as dwell in Tents (i); i. e. He was the Invent ! 25 


ef Tents, and pitching thoſe moveable Houſesn BM : 
the Fields, for looking after, and depaſturing ther 
Cattel in the Deſarts, and uncultivated World 
Tubal-Cain was an Inſtructor of every Artifca 
in Braſs and Iron (I), or the Firſt that found ot 

the Art of melting, and malleating (1) Merah 
and making them uſetul for Tools, aud other n-Þ? 
ceſlary Implements. And his Siſter Naan b* 
whole Name is only mention'd, is by ſome thoueitÞ 
to have been the Inventor of Spinning and Clath 7 

ing. Yea, the very Art of Mufick is thus early aa 
bed to Jubal (in); ſo indulgent was the Crea 


* 


(5) Gen. iv. 2. 
(i) Verſ. 20. 
() Ver/. 22. 


(!) Zeven n-, the LXX call him, i. e. A Worker wis HOC 

an Hammer. | | Kh 
(m)} Verſ, 21. [4 Lin 
| (n) Althof 


IA 
FRY LE 
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to find a Means to divert Melancholy, to cheer the 


Spirits, and to entertain and pleaſe Mankind. But 
for Things of no Uſe, or but little Uſe, or of per- 


perhaps Danger too, brought to paſs; or elſe they 


ſtill are, and perhaps will always remain, Exerciſes 
ol the Wit and Invention of Men. 


Of this we might give divers Inſtances: In Ma- 
thematicks, about ſquaring the Circle (7) ; in Me- 
| chanicks 


_ — — * "_ 


(1 3 the Quadrature of the Circle, hath in former 
Ages exercis d ſome of the greateſt mathematical Wits; yet 


nothing has been done in that Way ſo conſiderable, as in, 


and fince the Middle of the laſt Century ; when in the Year 


[1 1657, thoſe very ingenious and great Men, Mr. Miuiam Neile, 
and my Lord Breunker, and Sir Chriſtopher Wren afterwards 
in the ſame Year, geometrically demonſtrated the Equality ot 


{ome Curves to a ſtrait Line. Soon after which, others at 
Home, and Abroad, did the like in other Curves. And not 
long afterwards, this was brought under an analytical Calculus: 


1 The firſt Specimen whereof, that was ever publiſh'd, Mr, 


Mercator gave in 1688, in a Demonſtration of my Lord 
Brounker's Quadrature of the Hyperbela, by Dr. Wallif's Reduc- 
tion of a Fraction, into an infinite Series by Diviſion. But 
the penetrating Genius of Sir {/aac Newton, had diſcover'd a 


Way of attaining the Quantity of all quadrible Curves analy- 


tically, by his Method of Fluxions, ſome Time before the 
Lear 1668, as I find very probable from an Hiſtorical Ac- 
count, in a long Letter of Mr. Collins, written in his own 


Papers are in my Hands. In that Letter, Mr. Collins ſaith, 
That i» September 1668, Mr. Mercator publiſb d his Logarith- 


motcchnia, one of vhich he ſoon ſent to Dr, Barrow, who thereupon 


ſent him up ſome Papers of Mr. Newton's, [now Sir 1/aac | by 


IS which, and former Communications made thereof by the Author, to the 


Doctor; it appears that the ſaid Method <vas invented ſeme Years be- 

fore, by the ſaid. Mr, Newton, and generally apply'd. And then he 

goes on to give ſome Account of the Method 5 what it per- 

orms in the Circle, &. what Mr, Gregory had done in that 

Lind, Ho intended to publiſh ſomewhat in Latin about it, but could 
17 T 


Not 


4 ” 
OO — Ir r —— 


nicious Conſequence; either they have been much 
later thought of, and with great Difficulty, and; 


Hand, and ſent to Richard Townley, Eſq; of Lancaſbire, whoſe 


* — —— — See er >. 
” *. 
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chanicks (0), about the Art of Flying; and in 
Navigation, about finding the Longitude. Theſe 
Things, although ſome of them in Appearance in- 
nocent, yea, perhaps very uſeful, yet remain for 
the moſt Part ſecret ; not becauſe the Diſcovery of 
moſt of them is more impoſſible, or difficult than of 
many other Things, which have met with a Dil- 
covery ; nor is it for want of Man's Diligence there- 

in, or his careful Purſuit and Enquiry after them, 
(for perhaps, nothing already diſcover'd hath been 

more eagerly ſought after; ) but with much better 
Reaſon, (I am ſure with greater Humility and Mo- 
deſty,) we may conclude it is, becauſe the Infinite- Þ 
ly Wiſe Creator, and Ruler of the World, hath been 
pleas'd to lock up theſe Things from Man's Under- 
ſtanding and Invention, for ſome Reaſons beſt known 
to Himſelf, or becauſe they might be of ill Conſe- 
quence, and dangerous amongſt Men. . 

As in all Probability the Art of Flying would 
particularly be: An Art which in ſome Caſes might 1, 
be of good Uſe, as to the Geographer and Philoſo- 
pher ; but in other Reſpects, might prove of dan- 
gcrous and fatal Conſequence: As for Inſtance, By 
putting it in Man's Power to diſcover the Secrets 
of Nations and Families, more than is conſiſtent 
with 


not anticipate Mr, Newton, the firſt Inventor thereof; with much 
more of this Nature. The Deſign, I find, of that indefati- 
gable Promoter of Mathematicks, Mr. Collins, was to acquaint 
Mr. Townley, in his Letter, with what had been done ; and 
to get the Aſſiſtance of that ingenious Gentleman, towards 

the compleating a Body of Algebra. IP 
(o) I do not mention here the perpetual Motion, which hath 
exercis'd the mechanical Wits for many Ages; becauſe it is a 
Thing impoſſible, if not a Contradiction: As the before- 
commended Dr. C/arke aſſerts in Rebaul. Phyſ, p. 133. | 
— (7) Grew" 


a7 
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with the Peace of the World, for Man to know; 
by giving ill Men greater Opportunities to do Mil- 
chief, which it would not lie in the Power of o- 
thers to prevent; and, as one () obſerves, by mak- 
ing Men leſs ſociable : For upon every true or 
E falſe Ground of Fear, or Diſcontent, and other 
„ Occaſions, he would have been fluttering away 
e to ſome other Place; and Mankind, inſtead of 
2.< cohabiting in Cities, would, like the Eagle, have 
J © built their Neſts upon Rocks”, Tl 
That this is the true Reaſon of theſe Matters, is ma- 
naifeſt enough from Holy Scripture, and Reaſon (3) 
alſo gives its Suffrage thereto. The N ee ex- 
n preſly tell us, That every good Gift, aud every per- 
d Gift, is from above, and cometh downfrom the 
Father of Lights, St. James i. 17. Solomon, Prov. 
ii. 6. ſaith, The Lord giverh Wiſdom ; out of his 
Mouth cometh Knowledge and Underſtanding: 
And Elis is very expreſs, Fob xxxii. 8. But there 
ht ii a Spirit in Mau, and the Inſpiration of the 
0 Almighty giveth them Underſtauding, Tv ar- 
n- rend repös 181 5 Sud onerey, as the LXX render it, The 
by ILiſßpiratus, the Alflatus Us the Almighty, is their 
& Unſtructor, Miſtreſs or Teacher. And in Scrip= 
ent ture, not only the more noble, ſuperiour Acts of 
ith Wiſdom or Science; but much inferiour alſo, beat 


— | the Name of Wiſdom, Knowledge and Undet= 
ati- Itanding, and are aſcrib'd unto GOD: "Tis well 
ain Known that Solomon's Wifdom is wholly afcrib'd 


{unto GOD ; and the Wiſdom and Underſtanding 
Frhich GOD is ſaid to have given him, 1 Kings 
1 . 
fore 4 (2) Grew's Coſmal, Sac. I. I. c. 5. ſet, 25. _ | * 


I ) Nemo igitur vir magnus ſine aliguo aflatu divino unquam fult; 
Lic, de Nat. Deor. I. 2. c. 66, - T 2 (r) efpt; 


— — 
—— — — e — 
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iv. 29. is particularly ſet forth in the followin 
Verſes, by his great Skill in moral and natural Phi- 


loſophy, in Poctry, and probably in Aſtronomy, 


Geometry, and ſuch other of the politer Sciences, 
for which Agypt, and the Eaſtern Nations were 
celebrated of Old (r): And Solomon's Miſadon 


_ excelled the Wiſdom of all the Children of the 


Eaft Country, and all the Wiſdom of Asgypt. 
For he yas wiſer than all Men, than Ethan, Gt. 
And he ſpake 3000 Proverbs : And his Soys 
were 1005. And he ſpake of Trees, from th: 
Cedar to the Hyſſop of the Wall, (i. e. of all Sorts 
of Plants ;) alſo of Beaſts, Fowl, creeping J hings, 
and Fiſhes. So likewiſe the Wiſdom of Daniel, 
and his three Companions, is aſcrib'd unto GOD, 


Dan. i. 17. As for theſe four Children, God gat | 


them Knowledge, and Skill in all Learning aid 


Iliſdom ; and Daniel had Underſtanding in all 1 


Viſions and Dreams. And accordingly in tie 


next Chapter, Daniel acknowledgeth and pri Þ | 


ſeth God, ver. 20, 21. Daniel anſwered and ſaid 


Pleſſed be the Name of God for ever and wu, fi f 
for Wiſdom and Might are his. He git + 
IViſdom unto the Wiſe, and Knowledge to then 


that know Underſtanding. But not only Skill i 


the Superiour Arts and Sciences; but even in ti 1 
more inferiour mechanick Art, is call'dby the ſame 
| Names 
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(. egypt, and ſome of the Eaſtern Nations, are celebratel 1 


for their Skill in polite Literature; both in Scripture and 


profane Story: Feb was of thoſe Parts; ſo were the Sopot and 


Me ye, the Prachmans and (rymnoſophiſts, Moſes and Daniel had 
their Education in theſe Parts: And Pythagoras, Democriti, 


and cthers, tiavell'd into theſe Parts for the Sake of thei I 


on. 


Lear: ing. | 
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27 
Names, and aſcrib'd unto GOD : Thus for the 
Workmanſhip of the Tabernacle, Exod.. xxxi. 2. 
to ver. 6. Seb, Thave called Bezaleel; and I haut 

filled him with the Spirit of God, in Wiſdom, 
and in Underſtanding, and in all Manner of 

Workmanſhip : To deviſe cunning Works, to wor þ 
in Gold, Silver and Braſs ; and in cutting of 
Stones, to ſet them; and in carving of Timber, to 
work in all Manner of Workmanſhip. So the 


3 Spinfters, Weavers, and other Cratts-people, are 


call'd wiſe-hearted, Exod. xxxiv. 10, 25, and o- 
ther Places. And in Exod. xxxvi. 1, &c. the LORD 
is ſaid to have put this Wiſdom in them, and Un- 
derſtanding to know how to work all theſe Man- 
ner of Works, for the Service of the Sanctuary. 
And laſtly, to name no more Inſtances, Hiram the 
chief Architect of Solomon's Temple, is in 1 Kings 
vii. 14. and 2 Chron. ii. 14. call'd a cunning Man, 


in Gold, Silver, Braſs, Iron, Stone, Timber, 
Purple, Blue, fine Linnen, and Crimſon ; alſo 
to grave; and find out every Device which 
ſhould be put to him. 

Thus doth the Word of C94, aſcribe the Contri- 
vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, and upon that of Man. 
Arid there is the ſame Reaſon for the Variety of 
Genti, or Inclinations of Men alſo ; which from 
the ſame Scriptures may be concluded to be a De- 
ſignation, and Tranſaction of the ſame Almighty 
Governour of the World's Aﬀatrs. And who in- 


deed but HE, could make ſuch a Divine Subſtance, 
cndow'd with thoſe admirable Faculties, and Pow- 
ers, as the rational Soul hath ; a Being to bear the 


1 


Great 
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Great Creator's Vicegerency in this lower World; 


to employ the ſeveral Creatures; to make Uſe of 


the various Materials; to manage the grand Buſi- 


neſſes; and to ſurvey the Glories of all the viſible 
Works of God 2 A Creature, without which this 
lower World would have been a dull, uncouth, 
and deſolate kind of Globe. Who, I ſay, or what 
leſs than the Infinite GOD, could make ſuch a 
rational Creature, ſuch a Divine Subſtance as the 
Soul! For if we ſhould allow the Atheiſt any of his 
nonſenſical Schemes, the Epicurean his fortuitous 
Concourſe of Atoms, or the Carteſian (S) his creat- 
ed Matter put in Motion; yet with what tolerable 
Senſe could he, in his Way, produce ſuch a Di- 
vine, thinking, ſpeaking, contriving Subſtance as 
the Soul is; endow'd exactly with ſuch Faculties, 
Power, and Diſpoſitions as the various Neceſſities 
and Occaſions of the World require from ſuch a 
Creature? Why ſhould not rather all the Acts, the 
Diſpoſitions and Contrivances of ſuch a Creature as 


Man, if made in a mechanical Way, and not con- 


triv'd 


(5) As we are not to accuſe any Tally : ſo far be it from 
me to detract from ſo great a Man as Monſieur Cartes was? 
Whoſe Principles, although many have perverted to atheiſti- 


cal Purpoſes, and whoſe Notions have, ſome of them, but an 


ill Aſpect; yet I am unwilling to believe he was an Atheiſt; 
fince in his Principia Philoſophie, and other of his Works, he 
vindicates himſelf from this Charge ; and frequently ſhews 


Feemingly a great Reſpect for Religion: Beſides, That many 
urp 


of his 


icious Opinions are capable of a favourable Inter- 
8 which will make them appear in a better Form: 
Thus when he diſcardeth 2a! Cauſes from his Philoſophy, it 
is not a Denial of them; but only excluding the Conſidera- 
tion of them, for the Sake of free philoſophiſing; it being 


the Buſineſs of a Divine, rather than a Philoſopher, to treat 


of them. | 
. (0 For 
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triv'd by God, have been the ſame 2 Particularly, 
Why ſhould he not have hit upon all Contrivances 
of equal Uſe, early, as well as many Ages ſince ? 
Why not that Man have effected it, as well as 
this, ſome thouſands of Years after? Why alſo 
ſhould not all Nations, and all Ages (z), improve 


in 


(t) For Ages of Learning and Ignorance, we may compare 
the preſent, and ſome of the Ages before the Reformation. 
The laſt Century, and the few Years of this, have had the 
Happineſs to be able to vie with any Age for the Number of 
learned Men of all Profeffions, and the Improvement made 
in all Arts and Sciences; too many, and too well known to 
need a Specification. | | 5 
But for Ignorance, we may take the ninth Age, and ſo 
down to the Reformation; even as low as Queen Elizabeth, 


s although Learning began to flouriſh ; yet we may gueſs how 

"3 Matters ſtood, even among the Clergy, by her 53 [1jun#. No. 
55 1559. Such as are but mean Readers, fall peruſe over before, once or 
'S 3 zwice, the Chapters and Homilies, to the Intent they may read to the 


better Underſtanding of the People, the more Bncouragement of Godli- 


3 7eſs, Spar. Collect. p. 82. But this is nothing, in compariſon 
e to the Ages before, when the Monk ſaid, Grecum non eſt legi ; 
s or as Eſpencæus more elegantly hath it, Grace noſe ſuſpectum, 

HJebraicè prope Hæreticum. hich Suſpicion, (ſaid the learned 
. 3 Hakewin,) Rhemigius, ſurely was not guilty of, in commenting 
d » * diffamatus, 1 Theſſ. i. 8. who faith, that St. Pau ſome- 
_ | * what improperly put that for divulgatus, not being aware that 
m St. Paul wrote in Greek, and not in Latin. Nay, ſo great was 
s) their Ignorance, not only of Greek, but of Latin too, that a 
i- Prieſt baptiz'd in nomine Patria, & Filia, Spiritua ſancta. Ano- 
an | ther ſuing his Pariſhioners for not paving his Church, prov'd 
| = it from Fer, xvii, 18. Paveant illi, non paveam ego, Some Di- 
ne vines in Era/muss Time, undertook to prove Hereticks ought 
xs do be burnt, becauſe the Apoſtle ſaid, Hæreticum devita, TW o 
ny | 2 Fryars diſputing about a Plurality of Worlds, one prov'd it 
. from Anon deceni ſunt facti mund:? The other reply'd, Sed ub 
n: unt novem? And notwithſtanding their Service was read in 
it Latin, yet ſo little was that underſtood, that an old Prieſt in 
ra- Hen. VIII. read Mumpſimus Domine, for Sumpſimus : And being 
0g admoniſh'd of it, he faid, he had done ſo for thirty Years, 
At and would not leave his old Mumpſimus for their new Sumpſe- 


nius, Vid. Hakew, Apel. 3. c. J. ſet, 2. 85 
| 3 Tz | (% There 
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in every 'Thing, as well as this, or that Age, or 
Nation (2) only? Why ſhould the Greeks, the A. 


rabians, the Perſians, or the ÆAgyptians of old, ſ 


far exceed thoſe of the ſame Nations now 2 Why 
the Africans and Americans lo generally ignorant 
and barbarous, and the Europæns, for the moſt 
part, polite and cultivated, addicted to Arts and 
Learning? How could it come to paſs, that the 

Boy 55 Vie 


„ ww - Y ? — — 


(u) There is (it ſeems) in Wits and Arts, as in all Things beſide, a 
kind of circular Progreſs » They have their Birth, their (Growth, their 
Flouriſcing, their Failing, their Fading; and within a while after 
their Reſurrection, and Reflourifving again. The Arts flouriſted ſv 
a long Time among the Perſians, the Chaldzans, the Agyptians, 
But afterwards the Grecians got the Start of them, and are 
now become as barbarous themſelves, as formerly they e- 
ſeemed all beſides themſelves to be. About the Birth of 
Ckri/t, Learning began to flouriſh in {taly, and ſpread all over 
Chriſtendom ; till tne Goths, Huns, and Vandals, ranſacked the 
Libraries, and defaced almoſt all the Monuments of Anti- 
2 So that the Lamp of Learning ſeemed to be put out 
or near the Space of 1000 Years, till the firſt Manſor, King 
of Africa and Spain, raiſed up, and ſpurred forward the 4r- 
tian Wits, by. great Ne and Encouragements. After 
wards Petrarch opened ſuch Libraries as were undemoliſhed, 
He was ſeconded by Boccace, and Fohn of Ravenna, and ſoon 
after by Aretine, Philelpl us, Vaia, &c. And thoſe were follow- 
ed by Æneas Slvius, Angelus Politianus, Hermolaus Barbarus, Mar- 
ſelius Ficinus, and Joh. Picus of Mirandula, Theſe were backed 
by Rud, Agricola, Reucline, Melanctłon, Foach, Camerarius, Ha. 
x pblaxius, Beat. Rhenanus, Almaines : By Eraſmus of Rotterdam; 
Vives a Spaniard , Bembus, Sadoletus, Eugubinus, Italians: Tum 
bus, Muretus, Ramus, Pithæus, Budens Amict, Scaliger, French- 
men 3 Sir Tho, More and Linaker, Engliſhmen. And about 
this Time, even thoſe Northern Nations yielded their great 
Men; Denmark yielded Olaus Magnus, Holſter, Tycho Brabe, and 


lemingius; and Poland, Heſius, Frixius, and Crumerus, But ti 1 


name the Worthies that followed theſe, down to the preſent 


Time, would be endleſs, and next to impoſſible, See there. ö | 
. fore Hakewi#'s Apolog, J. 3. c. 6, ſect. 2. | 4 


(-) Dr. 4 


| W. ſo is the Dipping-Nee 


| | 3 . 
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Uſe of the Magnet (wp), Printing (x), Clocks ()), 
5 3 Teleſcopes 
(u) Dr. Gilbert, the moſt learned and accurate Writer on 
the Magnet, ſhews, That its Attractive Virtue was known as 
early as Plato and Ariſtotis; but its Direction was a Diſcove 


of later Ages. He ſaith, Superiori ave 300 aut 400 labentibus 
annis, Motus Magneticus in Boream & Auſtrum repertus, ams ab ho- 


» 


3 - minibus rurſus recognitus fuit. De Mag. 1. I. c. 1. But who the 


happy Inventer of this lucky Diſcovery was, is not known, 
There is ſome, not inconfiderable, Reaſon, to think our fa- 
mous Countryman, Rog. Bacon, either diſcovered, or at leaſt 
knew of it. But for its Uſe in Navigation, Dr. Gilbert ſaith, 
In regno Neapolitano Melphitani omnium primi (uti ferunt) pyxidem 


F inſtruebant nauticam, —edoti d cive quodam Fol. Goia, A. D. 


300, ibid. If the Reader hath a mind to ſee the Argu- 


ments for the Invention, being as old as Solomon's or Plantus's 


Time, or of much younger Date, he may conſult Hakewiy, 
ib. c. 10, /e&, 4. or Purchas Pilgr. I. x, c. I. ſe. I. | 

As to the Magnetick Variation, Dr. Gilbert attributes the 
Diſcovery of it to Sebaſtian Cabott, And the Inclination, of 
Dipping of the Needle, was the Diſcovery of our ingenious 


Feb. Norman, And laſtly, The Variation of the Variation, 
wass firſt found out by the ingenious Mr. E. Gellibrand, Aſtr. 
Prof. of Grefam-Col, about 1634. Vid. Getttbr, Diſc, Math, on 

be Variation of the Mag, Need, and its Variat, Anno 1635. 


IJ 


But fince that, the before-commended Nr. Halley, having 
formerly, in Philo. Tranſ. No. 148, and 195, given a proba- 
ble Hypotheſis of the Variation of the Compaſs, did in the 


Tear 1 700, undertake a long and hazardous Voyage, as far as 
the Ice near the South Pole, in order to examine his ſaid Hy- 
J 8 and to make a Syſtem of the Magnetical Variations : 


hich being ſoon after publiſhed, has been ſince abundant! 
confirmed by the French, as may be ſeen inſeveral of the late 
Memoirs de Phyſique & de Mathematique, publiſh'd by the French 
Academie des Sciences, 

To theſe Diſcoveries, I hope the Reader will excuſe me, 
if I add one of my own, which I deduced ſome Years ago, 
from ſome magnetical Experiments and Obſervations I made ; 
which Diſcovery I alſo acquainted our Royal Society with 
{ome time ſince, viz, That as the common, horizontal Nee- 
dle is continually varying .- and down, towards the E. and 

dle varying up and down, towards 

or fromwards with the Zenith, with its Magnetick Tenden- 
cy, deſcribing a Circle round the Pole of the World, as J 
conceive, or ſome other Point. So that if we could procure 
1 a Needle 
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"Teleſcopes (2), and an hundred 'Things beſides, 
ſhould eſcape the Diſcovery of Archimedes, A. 


naximander, 


Lipperſein 


— 
6 


a N cedle ſo nicely made, as to point exactly according to it; 
Magnetick Direction, it would, in ſome certain Number of 
Years, deſcribe a Circle, of about 13 gr. Radius round the 


Magnetick Poles Northerly and Southerly. This I have for 
ſeveral Years ſuſpected, and have had ſome Reaſons for it 


too, which I mentioned three or four Years ago at a Meeting 
of our Royal Society ; but I have not yet been ſo happy to 
procure a tolerable good Nipping-Needle, or other proper 
one to my Mind, to bring the Thing to ſufficient Teſt of Ex- 
perience; as in a ſhort Time Ihope to do, having lately hit 
upon a Contrivance that may do the Thing. | 

(*) It is uncertain who was the Inventer of the Art d 
Printing, every Hiſtorian aſcribing the Honour thereof to hi; 
own City or Country. Accordingly, ſome aſcribe the Inven- 
tion of it to Fohn Guttenburg, a Knight of Argentine, about 


1440, and ſay, that Fauſtus was only his Aſſiſtant. Berti 
aſcribes it to Laurence Fobn, of Haerlem, and ſaith, Fuft ot 


Fauſt, ſtole from him both his Art and Tools. And to name 
no more, ſome attribute it to John Fuſt or Fauſt, and Petr 


| Schoeffer (called by Fuft, in ſome of his Imprimaturs, Pet, de Gr 


neſoem puer meus,) But there is now to be ſeen at Haerlem, 2 


Book or two printed by Lau. Koſter, before any of theſe, vi. ; A 
in 1439, and in 1432. (See Mr. Ellis's Letter to Dr. Tyſon, in © 


Phil. Tranſ. No, 286.) But be the firſt Inventer who it wil, 
there is however great Reaſon to believe, the Art receiv 


_ Improvements from Fauſt, and his Son-in-Law Schoeffr, 1 
the latter being the Inventer of metalline Types, which were JS 


cut in Wood before, firſt in whole Blocks, and afterwards in 


ſinglo Types or Letters. See my learned Friend Mr. Wa 


tey's Obſervations, in Phile/, Tranſ. No. 288, and 310. 


Y Concerning the Antiquity and Invention of Clocks and 1 


Chck-Work, I refer the Reader to a little Book, called th: 
Artificial Clock-Maker, Chap. 6. Where there is ſome Account 
of the Ancients Inventions in Clock-Work, as Archimede\ 
Sphere, Creſibius's Clock, &c. 


(z) The Invention of Teleſcopes, Hieron. Syrturus gives this! , 
Account of, Prodiit Anno 1609, Sex Genius, ſeu alter vir adh 
incognitus, Hollandi ſpecie, qui Midadleburgi in Zelandid condenit Fol. 
uffit perſpicilla plura tam cava quam conveva, con. 
Condifto die rediit, abſolutum opus cupiens, atque c ftatim habuit pte 


manilus, bina ſuſcipiens, cauum ſcil. & convexum, unum & alter 
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naximander, Anaximenes, Poſidonius, or other 


| great Virtuoſo's of the early Ages, whoſe Contri- 


vances of various Engines, Spheres, Clepſydræ, and 
other curious Inſtruments are recorded (aa)? And 
why 


** 8 __ OW 


;ʒoculb admovebat, & ſenſim dimovebat ſive ut punctum concursis, ſive 
| Bet artificis opus probaret, poſtea abiit, Artifex, ingenii minime expers 
E mvitatis curicſus cœpit idem facere & imitari, &c. Vid. M 

Worm. I. 4. c. 7. | 


(az) Among the curious Inventions of the Ancients, Archy- 


| : tat's Dove was much famed ; of which Aul. Gellius 2 this 
Account: Scripſerunt Simulachram Columbæ e ligno ab 


rchyta ra- 


tone quadam diſciplinaque mechanics factum, wlaſſe : Ita erat ſcilicet 


| 1 ibramentis ſuſpenſum, & aura ſpiritus inclusd atque occultd concitum, 


oct. Attic, 1. 10. c. 12. The ſame eminent Pythagoræan 


4 Philoſopher (as Favorinus in Gellius calls him) is by Herace ac- 
Founted a noble Geometrician too, Te maris & terre, numero- 


Ine carentis arenæ Menſorem Archyta, Among the reſt of his 
Inventions, Children's Rattlesare aſcribed to him. Ariſtotle calls 


hem *Agyure N, Polit. 8. i. e. Archytas's Rattle, And 


Piogenianus, the Grammarian, gives the Reaſon of his Invren- 
Jon, Aęxv TV TAGTLYN i Tay, &c. That Archytas's Rattle 


pas to quiet Children ; for he having Children, contrived the Rattle, 


Fbich be gave them to prevent their [ tumbling, Ita rate] other 
ings about the Houſe, ; | 
To theſe Contrivances of Archytas, we may add Regiomon- 
ganus's Wooden Eagle, which flew forth of the City alsft in the Air, 
bet the Emperor a good Way off, coming towards it, and having ſaluted 
in, return'd again, waiting on him to the City-Gates, Alſo his 
En-, which at a Feaſt flew forth of bis Hands, and taking a 
1 * returned thitber again, Vid. Hakewill, ub. ſ upr. c. 10. 
| I. | 

As to other Inventions of the Ancients, ſuch as of Let- 
rs, Brick and Tiles, and building Houſes, with the Saw, 
Mule, and Plumber, the Lath, Augre, Glue, &c. alſo the 
| @aking Braſs, Gold, and other Metals; the uſe of Shields, 


ords, Bows and Arrows, Boots, and other Inſtruments 
War ; the Pipe, Harp, and other Muſical Inſtruments ; 


| Se building of Ships and Navigation, and many other 

Fhings beſides; the Inventers of theſe (as reported by An- 

nt Heathen Authors) may be plentifully met with in Pin. 
OE 


Byt 


— 
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why cannot the preſent or paſt Age, ſo eminent 
for polite Literature, for Diſcoveries and Improve. 
ments in all curious Arts and Buſineſſes (perhay, 
beyond any known Age of the World; why cannot 
it, I ſay) diſcover thoſe hidden Oiæſita, which may 
probably be reſerved for the Diſcovery of futur 
and leſs learned Generations? | 


Of theſe Matters, no ſatisfactory Account cn 1 


be given by any mechanical Hypotheſis, or any o- 


ther Way, without taking in the Superintendence Þ' 


of the Great Creator and Ruler of the World, 


who.oftentimes doth manifeſt himſelf in ſome of 


the moſt conſiderable of thoſe Works of Men, by 
ſome remarkable Tranſactions of his Providence, 
or by ſome great Revolution or other happenins 


in the World thereupon. OF this I might in | 
| ; ſtance ! 


But in this Account of Pliny we may obſerve whence th 
Ancients (even the Romans themſelves in ſome meaſure) hat 
their Accounts of theſe Matters, viz. from the fabulous Gr, 
who were fond of aſcribing every Thing to themſelves. I. 


Truth is (faith the moſt learned Biſhop Hidin fleet) there il. 
thing in the World uſeful or beneficial to Mankind, but they have n, 
a ſvift to find the Author of it among themſelves, If we enquire ] 

_ he Original of Agriculture, we are told of Ceres and Tripto I 3 
mus; ifof Paſturage, wearetold of an Arcadian Pan; if of Mig? 


we preſently hear of a Liber Pater; if of Iron Inftruments, ti 


Fo but Vulcan; if of Muſick, none like to Apollo. f ve, 
them then <uath the Hiſtory of other Nations, they are as ⁊vel proc, 


here ; if ue enquire an Account of Europe, Aſia, or Libya ; fo 10 


firſt, wwe are told a fine Story of Cadmus's Siſter ; for the ſecond, 7? 
Prometheus's Mother of that Name; and for the third, of a Dag. 
ter of Epaphus. And ſo the learned Author goes on wif 
other particular Nations, which they boaſted themſelves ti" 
be the Founders of. Only the grave Athenians thought Hm, 
Lare any Father aſſigned them, their only Ambition ævas to be ach-, 
Aborigines & genuini Terre, But the Ignorance and iu 
nity of the Greek Hiſtory, that learned Author hath fufficien 


ly refuted. Vid. Stilling. Orig. Sacr, Part x, B. 1. C. 
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# ance in the Invention of Printing (46), ſucceed- 
ed firſt by a train of Learned Men, and the Revi- 


val of Learning, and ſoon after that by the Refor- 
mation, and the much greater Improvements of 


4 Learning at this Day. But the moſt conſiderable 
2 Inſtance I can give is, the Progreſs of Chriſtianity, 
by means of the civilized Diſpoſition, and large 


Extent of the Roman Empire. The latter of 
which, as it made wayor Human Power; ſo the 
former made way for our moſt excellent Religion 


into the Minds of Men. And ſo J hope, and ear- 
2 neſtly pray, That the Omnipotent and All-wiſe 
2 Ruler of the World will tranſa& the Affairs of 
# our moſt Holy Religion, cer it be long, in the Hea- 


then World ; that the great Improvements made 


in the laſt, and preſent Age, in Arts and Sciences, 
in Navigation and Commerce, may be a Means 


to tranſport our Religion, as well as Name, through 


4 all the Nations of the Earth. For we find that 


our Culture of the more polite and curious Scien- 
ces, and our great Improvements in even the Me- 


into ſome of the largeſt and fartheſt diſtant Nati- 


ons of the Earth ; particularly into the great Em- 


pire of China (cc). And 


(e) Whether Printing was invented in 1440, as many 
imagine, or was ſooner practiſed, in 1430, or 1432, as 
Mr. Eliiss Account of the Dutch Inſcription in Pbil. Tran. 


No. 286. doth import; it is however manifeſt, how great 
an Influence (as it was — this Invention had in the 
promoting of Learning ſoon aft 


] erwards, mentioned before 
in Note (x), After which followed the Reformation about 


the Year 1517. 

(ce) The Chineſe being much addicted to Judicial Aſtro- 
logy, are great Obſervers of the Heavens, ard the Appearan- 
ces in them. For which Purpoſe they have an 0b/eruatory 
al 


286 Of Man's Invention. Boox V. 


And now, before I quit this Subject, I cannot 
but make one Remark, by way of practical Infe- 
rence, from what has been laſt ſaid ; and that is, 
Since it appears that the Souls of Men are ordered, 
diſpoſed and actuated by God, even in ſecular, as 
well as ſpiritual Chriſtian Acts; a Duty ariſcth 
thence on every Man, to purſue the Ends, and an- 
{wer all the Deſigns of the Divine Providence, in 
beftowing his Gifts and Ggaces upon him. Men 
are ready to imagine their Wit, Learning, Genius, 
Riches, Authority, and ſuch like, to be Works of 
Nature, Things of Courſc, or owing to their own 
Diligence, Subtilty, or ſome Secondary Cauſes ; 
that they are Maſters of them, and at Liberty to 
uſe them as they pleaſe, to gratifie their Luſt or 
Humour, and ſatisfie their depraved Appetites. 
But it is evident, That theſe Things are the Gifts 
of God, they are ſo many Talents entruſted with 
us by the Infinite Lord of the World, a Steward- 
ſhip, a 'Truſt repoſed in us ; for which we muſt 
give an Account at the Day when our Lord * 

| | call ; 


at Pekir, and five Mathematicians appointed to watch every 
Night ; four towards the four Quarters of the World, and 
one towards the Zenith, that nothing may eſcape their Ob- 
ſervation. Which Obſervations arethe next Morning brought 
to an Office to be regiſtred. But notwithſtanding this their 


Diligence for many Ages, and that the Emperor hath kept in 
his Service above 100 Perſons to regulate the Kalendar, yet 


are they ſuch mean Aſtronomers, that they owe the Regu- 
lation of their Kalendar, the Exactneſs in calculating Eclip- 
ſes, &c. to the Emurcpeans ; which renders the European Mathe- 
maticians ſo acceptable to the Emperor, that Father Verbieſt, 


and divers others, were not only made Principals in the Ob- 


{ervatory, but pur into Places of great Truſt in the Empire, 
and had the greateſt Honours paid them at their Deaths: Vid; 
Ls Comte Mem, of China, Letter 2d. &c. | 

| | | (dd) 1 Tim. 
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call; according to the parabolical Repreſentatlon || 

of this Matter by our Bleſſed Saviour. Matt. | 

| xxV. 14. | 3 "it 

Our Duty then is not to abuſe theſe Gifts of | | 
| 


God, not to neglett the Gift that is in us, not to 3 
ids our Talent in the Earth; but as St. Paul N 
exhorteth Timothy, 2 Tim. i. 6. we muſt ſtir up 0 
| the Gift of God which is in us, and not let it lie 
idle, concealed or dead; but we muſt areConvpeir v k 
| y«prope, blow it up, and enkindle it, as the Ori- | 
ginal imports; we muſt improve and employ our 

Gift to the Glory of the Giver; or in that Miniſtra- id 

tion, that Uſe and Service of the World, for which 1 
he gave it. Our Stewardſhip, our Craft, our Cal- | | | 
ling, be it that of Ambaſſadors of Heaven, commit- 


ted to us, as 'twas to Timothy, (dd) by the laying Io 
on of Hands; or be it the more ſecular Buſineſs of | 1 
| the Gentleman, Tradeſman, Mechanick, or only 


Servant; nay, our good Genius, our Propenſity to 
any Good, as ſuppoſe to Hiſtory, Mathematicks, 
Botany, Natural Philoſophy, Mechanicks, &c. I 
| fay, all theſe Occupations, in which the Providence 
| of God hath engaged Men, all the Inclinatiens to 
| which his Spirit hath diſpoſed them, ought to be 
| diſcharged with that Diligence, that Care and Fide- 
| lity, that our Great Lord and Maſter may not ſay 1 
to us, as was {aid to the unfaithful Steward, Luke | 0 
xvi. 2. Give an Account of thy Stewardſhip, for | 1" 
thou mayeſt be no longer Steward; but that he 1 
may ſay, as tis in the Parable before- cited, Matt. 
XXV. 21. Well done thou good and faithful Ser- 
| 2ant, thou haſt been faithful over a few Things, 
ö | Be | T7 will 
(ad) 1 Tim. iv. 14. 2 Tim. 3. 6. (ee) Bifl;op 
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Twill make thee Ruler over many Things, en- 
ter thou into the Foy of thy Lord. Since now 
the Caſe is thus, let us be perſwaded to follow . 
lomon's Advice, Ecclef. ix. 10. Mhatſoecer thy 
Hand findethto do, do it with thy Might (ec) 
cc Lay hold on every Occaſion that preſents it ſelf 
cc and improve it with the utmoſt Diligence; be- 
ce cauſe now is the Time of Action, both in the 
* Employments of the Body, and of the Mind; 
ce now is the Seaſon of ſtudying either Arts and 
ce Sciences, or Wiſdom and Virtue, for which thou 
ce wilt have no Opportunities in the Place whither 
cc thou art going in the other World. For there 
ce is no Work, nor Device, nor Knowledge, nur 
« Wiſdom in the Grave whither thou goeſt. 


(ee) Biſhop Patrick in loc, 


WAL A 
Of Man's Body, particularly its Poſture. 
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| = thus, as briefly as well J could, {urvey- 
ed the Soul, let us next take a View of Mai 
Body. Now here we have ſuch a Multiplicity a 
the moſt exquiſite Workmanſhip, and of the bei 
Contrivance, that if we ſhould ſtrictly Survey t 
Body from Head to Foot, and ſearch only into te 
known Parts (and many more lie undiſcovered): 
ſhould find too large and tedious a Task to be di- 
patched. I ſhall therefore have Time only to tak 
a tranſient and general Kind of View of this adm 
rable Machine, and that ſomewhat bricfly too, 
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being prevented by others, particularly two excel- 


lent Authors of our own (4), who have done it or: 


the ſame Account as my ſelf, - And the Tb 

I. Thing that preſents it ſelf to our View, is the 
Brit Pofture (S) of Man's Body; which is far the 
moſt, if not the only commodious Poſture for a 
Rational Creature, for him-that hath Dominion 


over the other Creatures, for one that can invent 


uſeful Things, and practiſe curious Arts. For 
without this ere& Poſture, he could not have 
readily turned himſelf to every Buſineſs, and on 
every Occaſion. His Hand (c) particularly could 

„ | | 1 


„* 


* ** 1 


(a) Mr. Ray, in his Wiſdom of God manifeſted in the Works of 
— Part 2. And Dr. Cockburn's Eſſays on Faith, Part 1. 

ay 3. of | | 

0% Ad hanc providentiam Nature tam diligemem [of which he 
had been before ſpeaking] tanque ſolertem adjungi multa poſſunt, 
e quibus intelligutur, quam ves hominibus à Deo, quamque eximiæ 
tribute ſunt: qui primùm eos humo excitatos, celſos EP ereftos conſtituit, 
ut Deorum cognitionem, cœium intuentes, capere poſſunt, Sunt enim s 
terra lomines non ut incole, atque habitatores, ſed quaſi ſpectatores ſu- 


= perarum rerum, atque cœleſtium, quarum ſpettaculum ad nullum aliud 


genus ani mantium pertinet. Cic. de Nat. Deor. I. 2. c. 56. 


(c) Ut autem ſapientiſſimum animalium eſt Homo, ſic Manu 


ſunt organa ſapienti ani mali convenientia, Nam enim quis Manus 
habuit, propte rea eſt ſapientiſſimum, ut Anaxagoras dicebat; ſed qui a 


= /ſapientiſimum erat, prepter hoc Manus babuit, ut rectiſſima cenſuit 


Ariſtoteles, Non enim Manus ipſæ hominem artes docuerunt, ſed Ra- 
tio, Manus autem ipſe ſuut artium organa, & c. Galen. de Uſ. 
Part. I. 1. c. 3. After which, in the reſt of this firſt Book, 
and Part of the ſecond, he conſiders the Particulars of the 
Hand, in order to enquire, as he ſaith, Ch. 5. Num eam omnino 
Conſtitutione m babeat [manus] qui meliorem aliam habere non potuit. 
Of this Part, (and indeed of the other Parts of Human 
Bodies) he gives ſo good an Account, that I confeſs I could 
not but admire the Skill of that ingenious and famed Hea- 
then. For an Example, (becauſe it is a little out of the 
Way,) Iſhall pitch upon his Account of the different Length 
of the Fingers. Lib. I. Cap. 24. The Reaſon of this Mecha- 
Wl diſm, 
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not have been in ſo great a Readineſs to execute 
the Commands of the Will, and Dictates of the 
Soul. His Eyes would have been'the moſt prone, 
and incommodiouſly ſituated of all Animals; but 
by this. Situation, he can caſt his Eyes upwards, 
downwards, and round about him; he hath 3 
Glorious Hemiſphere of the Heavens (4), and an 
ample Horizon on Earth (e), to entertain his 
Eye. . in ll * And 


niſm, he ſaith is, That the Tops of the Fingers may come 
to an Equality, Cum magnas aliquas moles in circuitu compreben. 
aunt, E cum in ſeipſis humidum vel paruum corpus continere conantuy, 
mn—— Apparent vero in unam circuli circumferentiam convenire Digiti 
quingque in actionibus hujuſmod? maxim quando exquiſite ſphæricum 
corpus comprehendunt. And this Evenneſs of the Fingers End, 
in graſping ſphærical, and other round Bodies, he truly e- 
nough ſaith, makes the Hold the firmer, And it ſeems a 
noble and pious Deſign he had in ſo ſtrictly ſurveying the 
Parts of Man's Body, which take in his own tranſlated 
Words „ Cum multa namgue eſſet apud veteres, tam Medicos, quam 
Philoſophos de utilitate particu larum diſſenſio ( quidam enim corpora ro- 
ſtra nullius gratid eſſe facta exiſtimant, nullaque omnino arte; alii au- 
tem & alicujus gratia, & artificiosd. ) primum quidem tarts 
hujus diſſenſtonts Kel7 Nogor znvenive ftudui © deinde vers & unam ali. 
quam univerſalem methodum conſtituere, quis ſingularum partium cor. 
ports, - eorum que illis accidunt utilitatem invenive poſſemus, Ibid. 
cap. 8. 5 8 LEON 
60 Pronaque cum ſpectant animalia cetera terram, 
Os Homini ſublime dedit, cœlumque tuert 
Fuſſit, & erectes ad ſidera tollere wultus, 
Ovid. Metam. 1. r. car. 84. 
(e) If any ſhould be ſo curious, to defire to know how 
far a Man's Proſpect reacheth, by Means of the Height of 
his Eye, l the Earth was an uninterrupted Globe; 
the Method is a common Caſe of right-angled plain Trian- 
ple, where two Sides, and an oppoſite. A 


ngle are given: 


hus in Fig. 4. 4 HB is the Surface, or a great Circle of ir 


the Terraqueous Globe; C the Center, HC its Semidiame- {i 
ter, E the Height of the Eye; and foraſmuch as HE isa 


Tangent, therefore the Angle at H is a right Angle: So 
that there are given ¶ C 398, 386 Miles, or 21034781 Engl FF 


Feet, (according to Bok II. Chap, 2. Note (a);) CE the 


47 
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Ame Length with the Height of the Eye, an the Maſt of a 
Ship, or — a Man's Height, c. added to it; and EHC 
the oppoſite Right Angle. By which three Parts given, it 
is caſy to find all the other Parts of the Triangle. Ard 
firſt, The Angle at C, in order to find the Side ZE, the 
Proportion is, as the Side C E, to the Angle at HA; ſo the, 
Side HC, to the Angle at E, which being ſubſtracted out of 
90 gr. the Remainder is the Angle at C. And then, as the 
Angle at E, is to its. oppoſite Side AC, or elſe as the Angle 
at H is to its oppoſite Side C E; ſo the Angle at C, to its 
woppoſite Side E H, the viſible Horizon; Or the Labour 
may be ſhortned, by adding together the Logarithm of the 
Sum of the two given Sides, and the Logarithm of their 
Difference; the flalk of which two Logarithms, is the Lo- 
garithm of the Side requir'd, nearly. For an Example; 
e will take the two Sides in Yards, by Reaſon ſcarce 
any Table of Logarithms will ſerve us farther, The Se- 
= midiameter of the Earth is 7011594 Yards; the Height 
olf the Eye is two Yards more, the Sum of both Sides, is 
1403190. * Won 


Logar. of which Sum is, —— — 251468468 
Logar. of two Yards (the Difference) is, 0,3010300 


Sum of both Logar, — — — — 7,4478768 
« WH ThehalfSum, =. = — — — 3,7239384 
„is the Logarithm of 5296 Yards = three Miles, which is the 
d. Length of the Line E H, or Diſtance the Eye can reach at 


ſix Feet High. _ | i 1 
This would be the Diſtance, on a perfect Globe, did the 
jviſual Rays come to the Eye in a ſtrait Line; but by Means 
gof the Rarefractions of the Atmoſphere, diſtant Objects on 
4, the Horizon, appear higher than really they are, and may 
„pe ſeen at a greater Diſtance, eſpecially on the Sea; which 
of gsa Matter of great Uſe; eſpecially to diſcover at Sea the 
e; Land, Rocks, Sec. and it is a great Act of the Divine Pro- 


an- idence, in the Contrivance and Convenience of the Atmo- 
n: phere, which by this Means enlargeth the viſible Horizon, 
of und is all one, as if the Terraqueous Globe was much larger 
ne ·¶ han really it is, As to the H 7 


. of the Apparent above 
1 


sa he true Level z or, how much diſtant Objects are raiſed by 

So he Refractions, the ingenious and accurate Gentlemen of 
rs the French Academy Reyal, have given us a Table in their Mea- 

2 | | | 


2 wre of the Earth, Art, 12. 


of” (0) See 
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And as this Erection of Man's Body is the moſt 
compleat Poſture for him; ſo if we Survey the Pro- 
viſion made for it, we find all done with manifeſt 
Deſign, the utmoſt Art and Skill being employ'd 
therein. To paſs by the particular Conformation 
of many of the Parts, the Ligaments and Faſtnings 
to anſwer this Poſture asthe Faſtning, tor Inſtance, 
of the Pericordium to the Diaphragm, (which 
is peculiar to Man (J); I ſay, paſſing by a deal of 
this Nature, manifeſting this Poſture to be an Act 
of Deſign,) let us ſtop a little at the curious Fa- 
brick of the Bones, thoſe Pillars of the Body, 
And how artificially do we find them made, how 
curiouſly plac'd from the Head to Foot! The Fer- 
tebræ of the Neck and Back-bone (g), made ſhort 
and complanated, and firmly braced with Muſcles 
and Tendons, for eaſy Incurvations of the Body; 
but withal for greater Strength, to ſupport the Bo- 
dy's own Weight, together with other additional 
Weights it may have Occaſion to bear. The Thigl- 
bones and Legs long, and ſtrong, and every Way 
well fitted for the Motion of the Body. The Feet 
accommodated with a great Number of Bones, cu- 
riouſly and firmly tack'd together, (to which muſt 


be added the Miniſtry of the Muſcles (+), to an- [3 


{wet 


(f) 'See Book VI. Chap. 5. Note (g). | 
(e) See Book IV. Chap, 8. Note (c). 
) The Mechaniſm of the Foot, would appear to be 


wonderful, if I ſhould deſcend to a Deſcription of all is 
Parts ; but that would be 3 for theſe Notes; there - 

ich I owe to the before- 
commended Mr, Cheſellen,) may ſerve for a Sam ple: In the 


fore a brief Account, (moſt of w 


el 


firſt Place, it is neceſſary the Foot ſhould be concave, to! 


enable us to ſtand firm, and that the Nerves and Blood- 
Veſſels may be free ſrom Compreſſion when we ſtand 1 [7 
| | | Walk.“ 


"0 
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ſwer all the Motions of the Legs and Thighs, and at lt 
the ſame Time to keep the Body upright, and pre- 
vent its falling, by readily aſſiſting againſt every 18 
Vacillation thereof, and with eaſy and ready | j 
Touches keeping the Line of Innexion, and Centre Il; 
of Gravity, in due Place and Poſture (i). 160 
And as the Bones are admirably adapted to prop; 0 | 
Z ſo all the Parts of the Body are as incomparably * 
Z plac'd to poiſe it. Not one Side too heavy for the 
bother; but all in nice Æquipoiſe: The Shoulders, 4 
Arms, and Side æquilibrated on one Part; on the 
other Part the Viſcera of the Belly counterpois'd 
with the Weight of the ſcapular Part, and that 
uſeful Cuſhion of Fleſh behind. 8 | 
And laſtly, To all this we may add the wonder- 
ful Concurrence, and Miniſtry, of the prodigious 
Number and Variety of Muſcles, plac'd through- 
out the Body for this Service; that they ſhould fo 
readily 


walk, In order hereunto, the long Flexors of the Toes 
croſs one another at the Bottom of the Foot, in the Form of a 
St, Andrew's Croſs, to incline the leſſer Toes tewards the great 
One, and the great One towards the leſſer. The fort Flexors 
are chiefly concern'd in drawing the Toes towards the Heel. 
The tranſverſalis Pedis draws the Outſides of the Foot towards 
each other; and by being inſerted into one of the /e/amoid 
Bones of the great Toe, diverts the Power of the abdufor 
Muſcle, falſly ſo called, and makes it become a Flexor. And 
laſtly, The peroneus Longus runs round the outer Ankle, and 
obliquely forwards croſs the Bottom of the Foot, and at once 
— 2 to extend the Tarſus, to conſtrict the Foot, and to di- 
rect the Power of the other Extenſors towards the Ball of the 
great Toe: Hence the Loſs of the great Toe, is more than 
of all the other Toes. See alſo Mr. Cowper's Anat, Tab. 28, c. 
(7) It is very well worth while to compare here what Boredi 
faith, de motu Animal, Par, 1. cap. 18. De ftatione Animal. 
Prop. 132, r. To which I refer the Reader, it being toe 


lopg to recite here, | 
: U 3 0 Borel, 
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readily anſwer to every Poſture ; and comply with 
every Motion thereof, without any previous Thought 
or Reflex act, fo that (as the excellent Borelli (v) 
faith, © It is worthy of Admiration, that in ſo 
* great a Variety of Motions, as Running, Leap- 
cc ing, and Dancing, Nature's Laws of AÆqualibra- 
cc tion ſhould always be obſerved ; and when ne- 
te pleted, or be tranſgreſſed, that the Body 
c muſt neceſſarily and immediately tumble down, 


00 Borel, ibid, Prop. 143. _ 
22388 ————8—-———88———— 88823 
1 CHAP... 
.Of, the Figur and Shape of Man's Body. 


HE Figure and Shape of Man's Body, is the 

2 moſt commodious that could poſhbly be in- 
vented for ſuch an Animal ; the moſt agrecable to 
his Motion, to his Labours, and all his Occaſions. 
For had he been a rational Reptile, he could not 
have moved from Place to Place faſt enough for his 
Buſineſs, nor indeed have done any almoſt. Had he 
been a rational Quadrupede, among other 'Things, 
he had loſt the Benefit of his Hands, thoſe noble 
Inſtruments of the moſt uſeful Performances of the 
Body, Had he been made a Bird, beſides many 
other great Inconveniencies, thoſe before-mentioned 
of his Flying would have been ſome, In a Word, 
any other Shape of Body, but that which the All- 
wiſe Creator hath given Man, would have been as 


incommodious, as any Poſture but that of erect ; it 


would have rendered him more Helpleſs, or have 
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put it in his Power to have been more Pernicious, 


or deprived him of Ten- thouſand Benefits, or Plea- 
ſures, or Conveniences, which his preſent Figure 
capacitates him for. 7 


eee ee 
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RL TIE OG, 
Of the Stature and Size of Man's Body. 


As in the Figure, ſo in the Stature and Size of 
4 Man's Body, we have another manifeſt Indi- 
cation of excellent Deſign. Not too Pygmcan (4), 
not too Gigantick (+), either of which Sizes would 
in ſome Particular or other, have been incommo- 
dious to Himſelf, or to his Buſineſs, or to the reſt of 
his Fellow-Creatures. Too Pygmean would have 
rendered him too puny a Lord of the Creation; too 
impotent, and unfit to manage the inferiour Crea- 
tures ; would have expoſed him to the Aſſaults of 
the weakeſt Animals, to the ravening Appetite of 
voracious Birds, and have put him inghe Way, and 
endangered his being trodden in the Dirt by the 


larger Animals. He would have been alſo too weak / 


tor his Buſineſs, unable to carry Burdens ; and in a 
Word, to tranſact the greater Part of his Labours 
and Concerns. And 


(a) What is here urged about the Size of Man's Body, may 
anſwer one of Lucretius's Reaſons, why Ni ex nibilo gignitur. 
His Argument is, 

Denique cur Homines tantos natura parare 
Non potuit, pedibus qui pontum per yada poſſent 
ranſire, & magnos manibus divellere monteis ? 
x Lucret, 1. 1. carm. 200, 

(6) Haud facile fit ut quiſquam & ingentes corporis vires, & inge- 
vium ſubtile habeat, Diodor. Sic. I. 1). 

i . ( Althe 


\ 
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And on the other Hand, had Man's Body been 
made too monſtrouſly ſtrong, too enormouſly Gi. 
gantick (c), it would have rendered him a dange- 
_ EL | rous 


(e) Altho? we read of Giants before Noah's Flood, Gen. vi. 
4. and more plainly afterwards in Numb. x1ii. 33. Yet there 
is great Reaſon to think the Size of Man was always the 
ſame from the Creation. For as to the Nephihm, or Giants 
in Gen. vi. the Ancients vary about them; ſome taking them 
for great Athei/ts, and Monſters of Impiety, Rapine, Tyranny, 
and all Wickedneſs, as well as of monſtrous Stature, according 
as indeed the Hebrew Signification allows. | 
And as for the Nepbilim, in Numb. xiii. which were evidently 
Men of a Gigantick Size, it mult be conſidered, that it is very 
probable, the Fears and Diſcontentments of the Spies might 
add ſomewhat thereunto. 

But be the Matter as it will, it is very manifeſt, that in both 
theſe Places, Giants are ſpoken of as Rarities, and Wonders 
of the Age, not of the common Stature. And ſuch Inſtances 
we have had in all Ages ; qxoopring {ome fabulous Relati- 
ons; ſuch as I take to be that of Thentobocchas, who is ſaid 
to have been dug up, Anno 1613, and to have been higher 
than the Trophies, and 26 Feet long; and no better I ſuppoſe 
the Giants to have been that Ol. Magnus gives an Account ot 
in his 5th Book, ſuch as Harthen, and Starchater, among the 
Men; and among the Women, Reperta eft (ſaith he) puela— 
in capite vulnerata, ac mortua, induta chlamyde purpurea, longitudiris 
cubitorum 50, latitudinis inter humeros quatuor. Ol. Mag. Hiſt. 
„ "= 

But as for the more credible Relations of Goliath (wh? 
Height was 6 Cnbits and a Span, 1 Sam. xvii, 4. which accord- 
ing to the late curious and learned Lord Biſhop of Petene- 
rough, is ſomewhat above 11 Feet Englih, vid. Biſhop Cun- 
berland of Jewiſh Weights and Meaſures) of Maximinus the Em- 
peror, who was 9 Feet high, and others in Auguſtus, and 
other Reigns, of about the ſame Height: To which we! 
may add, the Dimenſions of a Skeleton, dug up lately in the 
Place of a Roman Camp near St, Albans, by an Urn, inſcri- 
bed, Marcus Antoninus; of which an Account is given by | 
Mr. Chejelden, who judgeth by the Dimenſions of the Bones, 
that the Perſon was 8 Feet high. Vid. Philo, Tranſ. No. 333. 


Theſe antique Examples and Relations, I ſay, we can match, FR 


yea, out-do, with modern Examples ; of which we have di- 4 
vexs in F. Ludolph. Comment. in Hiſt. Æthicp. I. I. c. 2. ſect. 2. 
N $0 4 \ ö 0 : 1 8 a Magus, 3 
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Magus, Conringius, Dr. Halecvil, and others. Which latter 
relates from Nannex, of Porters and Archers belonging to 
the Emperor of China, of 15 Feet high; and others from 
Purchas, of 10 and 12 Feet high, and more. See the learned 
Author's Apolog. p. 208. 

Theſe indeed exceed what I have ſeen in England; but in 
1684, I my ſelf meaſur'd an Iriß Youth, ſaid to be not 19 
ears old, who was ) Feet near 8 Inches; and in 1697, a Wo- 
man who was 7 Feet 3 Inches in Height. . 

But for the ordinary Size of Mankind, in all Probability, 
it was always (as I ſaid) the ſame, as may appear from the 
Monuments, Mummies, and other ancient Evidences to be 
ſeen at this Day. The moſt ancient Monument at this Day 
l preſume, is that of Cheops, in the firſt and faireſt Pyramid 
of Egypt 3 which was, no doubt, made of Capacity every 
Way ſufficient to hold the Body of ſo great a Perſon as was 
intended to be laid up in it. But this we find, by the nice 
'Z Meaſures of our curious Mr. Greaves, hardly to exceed our 
common Coffins. The hotow Part within (ſaith he) is in Length 
3 only 6,488 Feet, and in Breadth but 2,218 Feet: The Depth 2,860 


Feet. A narrow Space, yet large enough to contain a moſt potent and 


2 dreadful Monarch, being dead; to auhom living, all Egypt evas too 
= freight and narrow a Circuit, By theſe Dimenſions, and by ſuch o- 
= ther Obſervations, as have been taken by me from ſeveral embalmed Bo- 
dies in Egypt, we may conclude there is no decay in Nature (though 
= the Queſtion is as old as Homer, ) but that the Men of this Age are 
ef the ſame Stuture they were near 3000 Years ago, Vid. Greaves of 
the Pyr. in 1638, in Ray's Collect. of Trav, Tom. 1. p. 118. 

To this more ancient, we may add others of a later Date. 
Of which take theſe, among others, from the curious and 
learned Hakewi, The Tombs at Piſa, that are ſome thou- 
"XZ ſand Years old, are not longer than ours; ſo is Athelſtane's in 
Malmesbury-Church ; ſo Sebba's in St. Paul's, of the Year 693; 
ſo Etheldred's, &c. Apol. 216, Ec. | 

The ſame Evidence we have alſo from the Armour, Shields, 
Veſſels, and other Utenſils dug up at this Day. The Braſs 
Helmet dug up at Metaurum, whie was not doubted to have 
been left there at the Overthrow ef Aſdrubal, will fit one of 
our Men at this Day. „ 

Nay, beſides all this, probably we have ſome more cer- 
tain Evidence. Auguſtus was 5 Feet 9 Inches high, which 
was the juſt Meaſure of our famous Queen Elizabeth, who 
exceed his Height 2 Inches, if proper Allowance be made 
for the Difference between the Roman and our Foot. Vid. 
Hakew, ib. p. 215, | | | 

_ (4) To 
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rous Tyrant in the World, too ſtrong (4) in ſome 
Reſpects, even for his own Kind, as well as the 
other Creatures. Locks and Doors might per- 

| Hhaps 


- 
Y — 


(a) To the Stature of Men in the ws Note, we 
may add ſome Remarks about their unuſual Strength, That 
of Sampſon (who is not ſaid to have exceeded other Men in 
Stature, as he did in Strength) is well known. So of old, 
Hector, Diomeder, Hercules, and Ajax, are famed ; and ſince 
them many others; for which I ſhall ſeek no farther than 


the before-commended Haleuiu, who by his great and cu. 


rious Learning, hath often moſt of the Examples that are 
to be met with on all his Subjects he undertakes. Of the 
Atter-Ages he names C. Marius, Maximinus, Aurelian, Scande. 


berge, Bardeſin, Tamerlane, Sia, and Hunniades. Anno 15:9, 


Klunher, Provoſt of the great Church at Miſnia, carry'd a 


Pipe of Wine out of the Cellar, and laid it in the Cart, 


Mayolus ſaw one hold a Marble Pillar in his Hand 3 Feet 


| bogs and 1 Foot diameter, which he toſs'd up in the Air, 


and catched again, as if it were a Ball. Another of Mart, 
and a little Man, named Rodamas, could break a Cable, &. 
Ernando Bure, fetched up Stairs an Aſs laden with Wood, 
and threw both into the Fire. At Conſtantinople, Anno 1582, 
one lifted a Piece of Wood, that twelve Men could ſcarce 
raiſe; then lying along, he bare a Stone that ten Men could 
but juſt roll to him, G. of Fronsherge, Baron Mindlehaim, could 
raiſe a Man off his Seat, with only his middle Finger; ſtop 
an Horſe in his full Carecr ; and ſhove a Cannon out of its 
Place.  Cardan ſaw a Man dance with two Men in his Arms, 
two on his Shoulders, and one on his Neck. Patacoua, Cap- 
tain of the Coſacks, could tear an Horſe-Shoe (and if I miſ- 
take not, the ſame is reported of the-preſent King 4g 
of Poland,) A Gioantick Woman of the Netherlands could 
lift a Barrel of Hamburgh Beer. Mr. Carew had a Tenant that 
could carry a Butt's Length, 6 Buſhels of Wheaten Meal (ot 
15 Gallons Meaſure) with the Lubber, the Miller of 24 Years 
of Age, on the top of it, And F. Roman of the ſame County, 
could carry the Carcaſs of an Ox. Vid, Hakewill, ib. p. 238. 

Vires aliquot moderna memoria tam a mineralibus, quam aliis Seu. 


„ tanta fortitudine pradi. 


tos, ut quiſque eorum in bumeros ſublevatum Equum, vel Bobs 
maximum, imo vas ferri 600, 800, aut 1000 librarum (quale & [a 
alique Puellæ levare poſſunt,) ad plure ſtadia portaret, Ol. Mag.. 
abi ſupr. 
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Haps have been made of ſufficient Strength to have 
barricaded our Houſes; and Walls, and Ramparts 


might . have been made N enough to 
| . 


have fenced our Cities. But theſe Things could 
not have been without a great and inconvenient 
Expence of Room, Materials, and ſuch Neceſla- 
ries, as ſuch vaſt Structures and Uſes would have 


¶ occaſioned ; more perhaps than the World could 


have afforded to all Ages and Places. But let us 
take the Deſcant of a good Naturaliſt and Phyſi- 


cian on the Caſe (e)- Had Man been a Dwarf 
* (ſaid he) he had ſc 

= © ture, For he muſt then have had a Jolt Head; 
E ſo there would not have been Body and Blood 
enough to ſupply his Brain with Spirits; or he 
= © muſt have had a ſmall Head, anſwerable to his 
Body, and ſo there would not have been Brain 
L enough for his Buſineſs---Or had the Species of 
Mankind been Gigantick, he could not have 
2 © been ſo commodiouſly ſupplied with Food. For 
there would not have been Fleſh enough of the 
7 < beſt edible Beaſts, to ſerve his Turn, And if 
23 © Beaſts had been made anſwerably bigger, there 
would not have been Graſs enough, And ſo he 
goeth on, And a little after, There would not 
have been the fame Uſe and Diſcovery of his 
KReaſon; in that he would have done many 
Things by mere Strength, for which he is now 
put to invent innumerable Engines Neither 
„could he have uſed an Horſe, nor divers other 
Creatures. But being of a middle Bulk, he is 
fitted to manage and uſe them all, For (faith 


arce been a Reaſonable Crea- 


— 


Ge fm, Sep. . 1. +. 5, ſet, 25, 
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&© he) no other Cauſe can be aſſigned, why a Man 
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cc was not made five or ten Times bigger, but his 


Relation to the reſt of the Univerſe”. Thus tar 


our curious Author. 
enn. 


Of the Structure of the Parts of Man's Body. 


Aving thus taken a View of the Poſture, 

Shape, and Size of Man's Body, let us in 
this Chapter ſurvey the Structure of its Parts, 
But here we have ſo large a Proſpect, that it 
would be endleſs to proceed upon Particulars, It 
muſt ſuffice therefore to take Notice, in general 
only, how artificially every Part of our Body i; 
made. No Botch, no Blunder, no unneceſſary A- 
paratus (or in other Words) no Signs of Chance 


(a); but every Thing curious, orderly, and perform- Þ* 
ed in the ſhorteſt and beſt Method, and adapted to Þ 3 
the moſt compendious Uſe. What one Part is 
there throughout the whole Body, but what is Þ 

com-; 


(4) It is manifeſtly an Argument of Defign, That in the 
Bodies of different Animals, there is an Agreement of the 


Parts, ſo far as the Occaſions and Offices agree; but a Diff.! 
rence of thoſe, where there is a Difference of theſe. In au] 
Human Body are many Parts agreeing with thoſe of a Dog? 
for Inſtance ; but in his Forehead, Fingers, Hand, Inſtr ! 
ments of Speech, and many other Parts, there are Muſcles, ! 
and other Members which are not in a Dog. And ſo cor-ÞY 
trariwiſe in a Dog, which are not in a Man. If the Reader“ 
is minded to ſee what particular Muſcles are in a Man, that? 
are not in a Nog; or in a Dog, that are not in an Human? 
Body, let him conſult the curious and accurate Anatomiſ 2 


0 Galen : J 


Dr. Deuglafs's Myogr, compar, 


CHAP. V. of Man's Body. 1 
compoſed of the fitteſt Matter for that Part; made 
of the moſt proper Strength and Texture; ſhaped 


in the compleateſt Form; and in a Word, accou- 
7 terd with every Thing neceſſary for its Motion, 
Office, Nouriſhment, Guard, and what not! What 
ſo commodious a Structure and Texture could have 


been given to the Bones, for Inſtance, to make them 


1 firm and ſtrong, and withal light, as that which 


every Bone in the Body hath 2 Who could have 
ſhaped them ſo nicely to every Uſe, and adapted 
them to every Part, made them of ſuch juſt Lengths, 
given them ſuch due Sizes and Shapes, chanelled, 


: hollowed, headed, lubricated, and every other 
Thing miniſtring, in the beſt and moſt compendi- 


ous Manner to their ſeveral Places and Uſes ? 
What a Glorious Collection and Combination have 


wwe alſo of the moſt exquiſite Workmanſhip and 


Contrivance in the Eye, in the Ear, in the Hand 


(5, in the Foot (c), in the Lungs, and other Parts 


already mention'd? What an Abridgment of Art, 
what 


(b) Galen having deſcribed the Muſcles, Tendons, and o- 
ther Parts of the Fingers, and their Motions, cries out, Con 


= | ſidera igitur etiam lic mirabilem CREATORI1S ſapientiam ! De Uſ. 


Part, 1. I. c. 18. 2 
(e) And not only in the Hand, but in his Account of the 


Poot (L. z.) he frequently takes Notice of what he calls Ar- 
tem, Providentiam & Sapientiam Conditoris, As Ch. 13. An igitur 
non æquum eft bic quoque admirari Providentiam Conditoris, qui ad 


utrumque uſum, etſi certe contrarium, exactè convenientes & conſenti- 
entes invicem fabricatus eft totius membri [tibiz} particulas ? And 
at the end of the Chap. Quod ſi omnia que ipſarum ſunt partium 


mente immutaverimus, neque invenerimus poſitionem aliam meliorem 


ea quam nunc ſortita ſunt, neque figuram, neque magnitudinem, ne- 
que connexionem, neque (ut paucis omnia complectar) aliud quidquam 
eorum, que cor poribus neceſſarid inſunt, perfectiſſimam pronunci are epor- 
zet, & undi que recis conſtitutam praſentem ejus conſtrittionem. The 
like alſo concludss, Ch. x5. 

(4) At 


. — . «—·˙— 
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what a Variety of Uſes (4), hath Nature laid up- 
on that — of 8 the grand ut 
ſtrument of Taſte, the faithful Judge, the Centine], 
the Watchman of all our Nouriſhment, the artful 
Modulator of our Voice, the neceſſary Servant of 
Maſtication, Swallowing, Sucking, and a great 
deal beſides ?' But I muſt deſiſt from proceeding 
upon Particulars; finding I am fallen upon what! 
propos'd to avoid. DOR 37 1+: 3 5 
And therefore for a Cloſe of this Chapter, 
ſhall only add Part of a Letter I receiv d from the 
before-commended very curious and ingenious 
Phyſician Dr. Taucred Robinſon : What, (ſaith 
he, ) can poſſibly be better contrived for animal 
Motion and Life, than the quick Circulation of 
the Blood and Fluids, which run out of Sight 
in capillary Veſſels, and very minute Dult], 
without Impediment, (except in ſome Diſeaſes,) 


being all directed to their peculiar Glands and 


Chanels. for the different Secretion, ſenſible and 
inſenſible; whereof the laſt is far the greatef 
in Cuantity and FEffefts, as to Health and 
Sickneſs, acute Diſtempers frequently àriſing 


from a Diminution of Tranſpiration, throngh 


the cutaneous Chimneys, and ſome ehronical 


Ones from an Augmentation: Whereas, Obſtruc- 


tions in the Liver, Pancreas,and other Glands, 
may only cauſe a Schirrus, a Faundice, au 
Aue, a Dropſy, or other ſlow Diſeaſes. So ai 


(d) At enim Opificis induſtrii manimum eſt indicium (quemadme 


dum ante ſæpenumerd jam diximus) iis que ad alium uſum fuerunt 


romparata, ad alias quoque utilitates abuti, neque laborare ut ſingulii 
, Age Foes 8 


utilitatibus ſingulas faciat proprias particulas, Galen. ub. ſupr. 1; 
9. C. 5. | | 


Increaſe 
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Increaſe of that Secretion may accompany the 
— Colloquations, as in Fluxes, Hecticł 


* Treats and Coughs, Diabetes, and other Con- 
ſumptions. What a mighty Contrivance is there 
= ro. preſerce theſe due Secretions from the Blood, 
(on which Life ſo much depends,) by frequent 
Aitritions, and Communications of the Flut . 
their Paſſage through the Heart, the Lunge, 
and the whole Syſtem of the Muſcles ? What 
BS Meanders and Contortions of Veſſels, in the Or- 
gans of Separation? And, What a Concourſe of 
* Elaftick Bodies from the Air, to ſupply the 
Springs, and. continual Motions of ſome Parts, 
not only in Sleep, and Reft ; but in long violent 
3 Exerciſes of the Muſcles ? Whoſe Force drive 
be Fluids round in a wonderful rapid Circu- 
= lation through the minuteſt Tubes, aſſiſted by 
the conftant Pabulum of the # Atmoſphere, and 
their own Elaftick Figres which impreſs that 

Velocity on the Hui ds. 0: 45” 


Now. I have mention'd ſome Uſes of the Air, 


in carrying on ſeveral Functions in animal Bo- 
dies; I may add the Share it hath in all the 
Digeſtions of the ſolid and fluid Parts. For 
rohen this Syſtem of Air comes, by Divine Per- 

Hnittance, to be corrupted with poyſonous, acri- 
nonious Steams, either from the Earth, from 
"BE Merchandiſe, or infected Bodies, What Havock 
is made in all the Operations of living Crea- 
ſfrures? The Parts gangrene, and mortify under 
Carbuncles, and other Tokens : Indeed, the 
hole Animal Oeconomy is ruin'd ; of ſuch Im- 
Portance is the Air to all the Parts of it, Thus 
Jy learned Friend. 1 


CHAP. 


is no leſs admirable than the Parts themſelves, all 


SURG RES Up Cale; Re UA I: x, 


IN this Chapter, I propoſe to conſider the Lodz 
ment of the curious Parts of Man's Body, which 


= BB ZH = jus — 2 . 


ſet in the moſt convenient Places of the Body, to 
miniſter to their own ſeveral Uſes: and Purpo 
and aſſiſt, and mutually to help one another. W 
could thoſe faithful Watchmen the Eye, th 
the Tongue, be ſo commodiouſſy placed as in 

the upper Part of the Building 2 Where fould we, 
throughout the Body, find ſo proper 4 7 

lodge four of the Five Senſes, as in the Head (a 
near the Brain (5), the Common Senſory, a Place 
well guarded, and of little other Uſe than to be: 
Seat to thoſe Senſes 2 And, How could we lodge 

the fifth Senſe, that of Touching otherwiſe ( 
than to diſperſe it to all Parts of the Body? Where 
| 8 could] of 
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(a) Senſus, interpretes ac nuncii rerum, in capite, tanquam in ar, ne. 
mivifice ad uſus neceſſarios & facti, & collocati ſunt, Nam oculi ta-. L Mc 
quam ſpeculatores, altiſſumum locum obtineut ; ex quo plurima conſpii-Þ h 
entes, fungantur ſuo munere, Et aures cum ſonum recipere debeant, ai the 
naturd in ſublime fertur ; rectè in illis corporum partibus collocate fun, 
Cicer. de Nat. Deor. I. 2. c. 56. ubi plura de cæteris 8er 


us. WY | 3 

(5) Galen well obſerves, That the Nerves miniſtring to M-þR ( 
tion, are hard and firm, tobe leſs ſubject to Injury; but tho 
miniſtring to Senſe, are ſoft and tender; and that for this Re , 
ſon it is, that four of the Five Senſes are lodged ſo near th . 

Brain, viz. partly to partake of the Brain's Softneſs and Ter, + 

derneſs, and partly for the Sake of the ſtrong Guard of t 
Skull. Vid. Gal, de L/. Part. I. 8. c. 5,6; 1 

(e) See Book IV, Chap, 6. Note (c). (d) Ou 
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could we plant the Hand (4), but juſt where it is, 
to be ready at every Turn, on all Occaſions of 
Help and Defence, of Motion, Action, and every 
of its uſeful Services? Where could we ſet the 
Legs and Feet, but where they are, to bear up, and 
handſomely to carry about the Body? Where could 
we lodge. the Heart, to labour about the Whole 
Maſs of Blood, but in, or near the Centre of the 
Body (e)? Where could we find Room for that 
noble Engine to play freely in? Where could we 
ſo well guard it againſt external Harms, as it is in 
that very Place in which it is lodg'd and ſecur' d? 
Where could we more commodioully place, than 
in the Thorax and Belly, the uſefitl Yi/ſcera of 
8 thoſe Parts, ſo as not to ſwag, and jog, and over- 
ſet the Body, and yet to miniſter ſo harmoniouſly, 
as they do, to all the ſeveral Uſes of Concoction, 
2 Sanguification, the Separation of various Ferments 


to make Diſcharges of what is uſeleſs, or would 
be burdenſome or pernicious to the Body ( f) ? 
Ho could we plant the curious and great Variety 
of Bones, and of Muſcles, of all Sorts and Sizes, 
neceſſary, as I have ſaid, to the Support, and every 


arct, 1 

i 1 Motion of the Body 2 Where could we lodge all 
Aid. . . WE: . . 

"l id the Arteries and Veins, to convey Nouriſhment ; 
e ED and 


* » 
* a 
> SerÞ 5 EY . — ESE 
Ke. x 
. 


= (4) Quàm vero aptas, quamque multarum artium miniſtras Mantis 


on ratura homini dedit? The Particulars of which, enumerated 
thoſe ee 3 | 
Re by him, ſee in Cie, ub: ſupra, c. 60; a f 

_ Oo 7 Sn 

Ten! F) Ut in adificits Architecti avertunt ab oculis & naribus domino- 
of the“ um ea, que profiuentia neceſſarid tetr: eſſent aliquid habitura z ſic na- 


ura res ſimiles (ſell, excrementa) procul admandavit a ſenſibus, Cicer. 


e Nat. Deor. I. 2. c. 56. „ 
1 | X (2) Com- 
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4 from the Blood, for the great Uſes of Nature, and 
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and the Nerves, Senſation throughout the Body > 


Where, I ſay, could we lodge all theſe Implements 
of the Body, to perform their ſeveral Offices? How 
could we ſecure and guard them ſo well, as in the 
very Places, and in the felt ſame Manner in which 
they are already plac'd in the Body ? And laſtly, to 
name no more, What Covering, what Fence could 

we find out for the whole Body, better than that of 
Nature's own providing, the Skin (g)? How could Þ! 


we ſhape it to, or brace it about every Part better, 


either for Convenience or Ornament? What better 
Texture could we give it, which although leſs ob- 
durate and firm, than that of ſome other Animals; 
yet is ſo much the more ſenſible of every touch, and 
more compliant with every Motion 2 And being 
eaſily defenſible by the Power of Man's Reaſon 
and Art, is therefore much the propereſt Tegument 
for a:Reaſonable Create. 


_—_— 


(g) Compare here Galen's Obſervations de U/. Part. l. 11, 
c. 15. Alſo J. 2.c. 6. Sec alſo Cowper Anat. where in Ta, g, 
are very elegant Cuts of the Skin in divers Parts of the Body, 
drawn from microſcopical Views; as alſo of the papiia Pyra- 
midales, the ſudoriferons Glands and Veſlels, the Hairs, &c. 


e SEE |T 


 CHABP, VI 
Of the Proviſion in Man's Body againſt Evils. 


TAving taken a tranſient View of the Structure,, 
and Lodgment of the Parts of Human Bodies; 


let us next conſider the admirable Proviſion that is 


made thronghout Man's Body, to ſtave off Evils, . 


and 
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and to diſcharge (a) them when befallen. For the 
* [2 Prevention of Evils, we may take the Inſtances al- 


' [7 ready given, of the Situation of thoſe faithful Sen- 
* F7 tinels, the Eye, the Ear, and Tongue, in the ſupe- 
! FJ riour Part of the Body, the better to deſcry Dan- 
gers at a Diſtance, and to call out preſently for 
13 Help. And how well ſituated is the Hand to be a 
ſure and ready Guard to the Body, as well as the 
d faithful Performer of moſt of its Services 2 'The 
„Brain, the Nerves, the Arteries, the Heart (+), the 
r Lungs; and in a Word, all the principal Parts, 


„J how well are they barricaded, either with ſtrong 
; Bones, or deep Lodgments in the Fleſh, or ſome 
d FF fuch the wiſeſt and fitteſt Method, moſt agrecable to 
the Office and Action of the Part? Beſides which, 
for greater Precautfon, and a farther Security, what 
tan incomparable Proviſion hath the Infinite Contri- 
ver of Man's Body made for the Loſs of, or any De- 
ffect in, ſome of the Parts we can leaſt ſpate, by 
„doubling them? By giving us two Eyes, two Ears, 
two Hands, two Kidneys, two Lobes of the Lungs, 
3 | Cres Pairs 


as - 
ee 
1 int "£04 


() One of Nature's moſt conſtant Methods here, is by the 
lands, and the Secretions made by them; the Particulars of 
ich being too long for theſe Notes, i ſhall refer to the 
modern Anatomiſts, who have writtenon theſe Subjects; and 
Indeed, who are the only Men that have done it tolerably : 
FF articular] „our learned Doctors Cockburn, Kell, Morland, and 
pthers at Home and Abroad: An Abridgment of whoſe Opi- 
pions and Obſeryations, for the Reader's Eaſe, may be met 
Wvith in Dr, Harris's Lex, Tech, Vol, 2. under the Words Glands, 

Ire, BY and Animal Secretion, 2 „ 0 
ies; (6) In Man, and moſt other Animals, the Heart hath the 

U Ho 1 5 "ah . 5 

. | Pouard of Bones; but in the Lamprey, which hath no Bones; 
it 1S no not ſo much as a Back-bone,) the Heart is very ſtrangely ſecured, 
ils, lies immur'd, or capſulated in a Cartilage, or griſly Subſtance, which 
Peludes the Heart, and its Auricle, as the goth the Brain in o- 

er Animals, Power's Microſ. Obſ. 22. X + (c) Her 


0 


— 
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Pairs of the Nerves, and many Ramifications of the 
Arteries and Veins in the fleſhy Parts, that there 
may not be a Detect of Nouriſhment of the Parts, 


in Caſes of Amputation, or Wounds, or Rupture, 9 


of any of the Veſſels. 


And as Man's Body is admirably contriv d, and Þ 
made to prevent Evils ; ſo no leſs Art and Cau- Þ? 


tion hath been uſed to get rid of them, when they 
do happen. When by any Misfortune, Wound; 
or Hurts do befal ; or, when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 
Miſchiefs upon our ſelves, what Emunctories (c 
what admirable Paſſages (4), are diſpers d through- 
out the Body; what incomparable Methods dot! 


i * » 


— 


*, 
af 
— 
RY. 
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(c) Here [from the Puſtules he obſerv'd in Monomotaps,] t 


were Grounds to admire the Contrivance of our Blood, auß iich on ſunt 


Oceaſions, ſoſoon as ary Thing deftruttive to the Conſtitution of it, conti 9 


into it, immediately by an inteſtine Cemmotion, endeavoureth to tir 


it forth, and is not only freed from the new Gueſt ; but ſometimes «hat N 3 
likewiſe may have lain Iurking therein———for a great while, i PF ; 
from hence it comes to paſs, That moſt Part of Medicine s, al en cul | 


adminiſtred, are not only ſent out of the Body themſelves ; but lileciſ 


great Quantities of morbifick Matter: As in Salivation, &c, Dr. 7 


Sloane's Voy. to Famaica, p. 25. | 
(4) Valſalva diſcover'd ſome Paſſages into the Region d 
the Ear. drum, of mighty Uſe, (among others,) to make Di! 


charges of Bruiſes, Impoſthumes, or any prulent, or mo- 


bifick Matter from the Brain, and Parts of the Head. 0 


which he gives two Examples: One, a Perſon, who from:Þ } 
Blow on his Head, had diſmal Pains therein, grew Speech! 
leſs, and lay under an abſolute Suppreſſion and Decay of hu 


Strength ; but found certain Relief, whenever he had a Flu 


of Blood, or purulent Matter out of his Ear; which after hf 


Death Vaſſalva diſcover d, was through thoſe Paſſages. 


The other was an 4poplefical Caſe, wherein he found a large“ 


Quantity of extravaſated Blood, making Way from the Ven 
tricles of the Brain, through thoſe ſame Paſſages. Vai/a. “ 


Aure hum. c. 2. ſect. 14. and c. 5. ſect. 8, 


0 Er. 


—. 
* 

438 
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bled to make, to diſcharge the peccant Humours, 


= thereon. 
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Nature take (e); what vigorous Efforts is ſhe ena- 


to 


7 WIFE n 


(e) Hippocrates Lib, de Alimentis, takes Notice of the Saga 
C 


2 city of Nature, in finding out Methods and Paſſages for t 
1 ac 


harging Things offenſive to the Body, of which the late 


learned and ingenious Biſhop of Clogher, in Ireland, (Boyle,) 


gave this remarkable Inſtance, to my very curious and inge- 
nious Neighbour and Friend, D'Acre Barret, Eſq; viz. That 


1 | inthe Plague Year, a Gentleman at the Univerſity, had a 


large Plague Sore gathered under his Arm, which, when they 
expected it would have broken, diſcharged it ſelf by a more 
than ordinary large and fœtid Stool; the Sore having no o- 
ther Vent for it, and immediately becoming ſound and well 


Like to which, is the Story of Foſ. Lazonius, of a Soldier 


of thirty-five Years of Age, who had a Swelling in his Right 
Hip, accompany'd with great Pain, Sc. By the Ufeof emol- 
lient Medicines, naying ripency the Sore, the Su 
£2 tended the next Day to have opened it; but about £ 

the Patient having great Provocations to Stool, disburthen'd 


on in- 
night 


himſelf three Times; immediately upon which, both the 


| 3 | Tumour and Pain ceaſed, and thereby diſappointed the Sur- 
geon's Intentions. Ephem. Germ, Anno 1690, OH. 49. More ſuch 


ſtances we find of Mr. Tonges, in Pbiloſoph. Tranſ. No. 323. 
But indeed there are ſo many Examples of this Nature in our 
Philoſoph, Tranſ. in the Ephem. German, Tho, Bartholine Rhodius, 
Sennertus, Hildanus, &c, that it would be Endleſs to recount 
them, Some have ſwallow'd Knives, Bodkins, Needles and 
Pins, Bullets, Pebbles, and twenty other ſuch Things as could 
not find a Paſſage the ordinary Way, but have met with an 
Erit — the Bladder, or ſome other Way of Nature's 
own providing. But paſſing over many Particulars, I ſhall 
only give one Inſtance more, becauſe it may be a good Cau- 
tion to ſome Perſons, that theſe Papers may pitbably fall in- 
to the Hands.of ; and that is, the Danger of ſwallowin 


| g | Plumb-ſtones, Prune-ſftones, &c. Sir Francis Butler's Lady ha 
many Prune-ſtones that made Way through an Abſceſs near her 


Navel. Phileſoph, Tranſ. No. 265, where are other ſuch like 
Examples. More alſo may be found in No. 282, 304, &c. 
And at this Day, a young Man, living not far off me, labour- 
eth under very troubleſome and dangerous Symptoms, from 
the Stones of Shoes and Buuace, which he ſwallow'd eight or 


ten Years ago, 
X 3 (f) Grew's 


——— —_— * * 
—_— 
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to correct the morbifick Matter; and in a Word, 


* if kept clean, and from the Air, —— the Fleſh 
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to ſet all Things right again? But here we had beſt 
take the Advice of a learned Phyſician in the Caſe; 
The Body, (faith he,) is ſo contrived, as to be 
cc well enough ſecured againſt the Mutations in the 
« Air, and the leſſer Errors we daily run upon; 


7 

5 
1 
= 


ec did we not in the Exceſſes of Eating, Drinking, u 
“ Thinking, Loving, Hating, or ſome other Folly, tr 
let in the Enemy, or lay violent Hands upon our 
ce ſelves. Nor is the Body fitted only to prevent; F 
« but alſo to cure, or mitigate Diſeaſes, when by þle 
ce theſe Follies brought upon us. In moſt Wounds, pd 


* will glew together, with its own native Balm, 
< Broken Bones are cemented with the Callus, 
cc whih themſelves help to make”. And ſo he 
goes on with ample Inſtances in this Matter, too 
many to be here ſpecify d (7). Among which he! 
inſtanceth in the Diſtempers of our Bodies, ſhew- Þ ? 
ing, That even many of them are highly ſervice- Þ? 
able to the Diſcharge of malignant Humours, and! 
preventing greater Evils. OM ayes 1 

And no leſs Kind than Admirable is this Con-“ 


trivance of Man's Body, that even its Diſtempes- 
ſhould many Times be its Cure (g); that when the! 
N i OTIS Rs. Enemy þ 


* 


2 


(e) Nor are Diſeaſes themſelves uſeleſs + Lor the Blood in a Fever, 


if <vell-govern'd, like Wine upon the Fret, diſchargeth it ſelf of al hete- | 
rogeneous Mixtures 5; and Nature, the Diſeaſe, and Remedies, clean | 
all the Rooms of the Houſe , whereby that which threatens Death, | © 
in Concluſion, to the prolonging of Life, Grew, ubi ſupr. | 


tends 


» 


ſect. 52. | 
And as Diſeaſes miniſter ſometimes to Health; ſo to other 
good Uſes in the Body, ſuch as quickning the Senſes : Of 
which take thele Inſtances relating to the Hearing and * =z 
| 4 
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Enemy lies lurking within to deſtroy us, there 
2 be ſuch a Reluctancy, and all Nature exci- 
ted with its utmoſt Vigour to expel him thence. 
To which Purpoſe, even Pain it ſelf is of great 


and excellent Uſe, not only in giving us Notice of 


the Preſence. of the Enemy, but by exciting us to 
ule our utmoſt Diligence and Skill to root: out ſo 
troubleſome and deſtructive a Companion. 


. very ingenious Phyſs cian falling into an odd Kind of Fever, had his 
Senſe of Hearing thereby made ſo very nice and tender, that 'be very 


plainly heard ſoft Whiſpers, that were made at a conſi Fderable Diftance 


off, and which were not in the 1727 perceid d by the By-ftanders, nor 
Would have been by him before bis Sickneſs, 

A (Gentleman of eminent Parts and Note, 40 a Diſtemper be had 
in. bis Eyes, had his Organs of Sight brought to be fo tender, that both 
his Friends, and himſelf have aſſur d me, That when he wak'd i in the 
Night, be could for a while plainly ſee aud diſtinguiſo Colours, as c 


4, other Objectr, "diſcernable by the E 'ye, a was more than once try d, 
1 . oe: deter. nat. of EMuv. ch. 4. ... 


anjel Fr aler———continu'd Deaf and Dumb fro om bis Birth, tilt 
the 1 7th Tear 52 Age. After lit Recovery from a Fever, be ber- 
ceiv d a Motion * Brain, which was 725 uneaſy to bim and after- 
wards he began, 2 and in Proceſs of ue, to 6 underſtand Sp. ech, 
Ke. Vid. Phi of. Tranf. No. 313. 885 
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g N Of the Confer Na 0 2 Pre Man's Body. 


T is an admirable Proviſion the merciful Crea- 
tor hath made for the Good of Man's Body, 


by the Conſent and Harmony between the Parts 
thereof: Of which let us take St. Paul's Deſcrip- 
tion, in 1 Cor. xii. 8. But now hath Cod ſet the 
Members, every one of them in the Body, as it 
q | Varßz Pleaſed him, And ver. 21. The Fye cannot 


. Jay 
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ſay unto the Hand, I have no need-of thee : Nor 
again, the Head to the Feet, I have no need of 
50. But ſuch is the Conſent of all the Parts, or as 
the Apoſtle wordeth it, God hath ſo'tempered the 
Body together, that the Members ſhould hace 
the ſame Care one for. another, ver. 25. So that 
 ewhether one Member ſuffer, all the Members 
ſuffer with it; or one Member be' honoured (or 
affected with any good,) all the Members rejoyce, 
{and ſympathize] with it, ver. 26. 

I his mutual Accord, Conſent and Sympathy of 
the Members, there is no Reaſon to doubt (a), is 
made by the Commerce of the Nerves (5), and 
their artificial Poſitions, and curious Ramificati- 
ons throughout the whole Body, which is admira- 
ble and incomparable, and might deſerve a Place 
in this Survey, as greatly, and manifeſtly ſetting 
forth the Wiſdom andBenignity of the Great Crea- 
tor; but that to give a Deſcription thereof from 
the Origin of the Neryes, in the Brain, the Cere- 
bellum and Spine, and ſo through every Part of 
the Body, would be tedious, and intrench too 
much upon the Anatomiſt's Province; And there- 
fore one Inſtance ſhall ſuffice for a Sample of the 
Whole; and that ſhall be, (what was promis d be- 


fore! 


* r 
. 8 on 


(a) See Bok 4. Chap. 8. ende 

(b), Tria propoſita inſt Nature in Nervorunr diſtributione fuerun. 
I. Ut ſenſoriis inſtrumentis Senſum impertiret, 2. Ut motoriis Motum. 
3. Ut omnibus aliis ¶ partibus] daret ut que fi dolorem adferrent, dig- 
noſcerent. And a terwards, 5. quis in diſſectionibus ſpectavit, conſi- 


deravitque juſtene, an ſecus Natura Nervas non eadem menſurd omni- 1 | 
fais partibus diſtribuerit, ſed aliis quidem libsraliut, alits vero pare ins, 

eadem cum Hippocrate, velit nolit, de Naturd oninino pronunciabit, 7 
*a ſcalicet ſagax, juſta, artificieſa, ayimaliumęue provida eft. Galen, Wo 


SEED 05 


de Uſ. Part. I. 5. c. 9. 
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ere- 
the 


unt. abs 5 
ibidinem tam facile irritant, to be from the Conſent of thoſe 
Parts, by the Branches of this Fifth Pair. Nerv. Deſcr, c. 22. 


ſotum. 


9 
2 
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Cup. VIII. Conſent of the Parts. 313 
fore (c), the great Sympathy - occafion'd by the 
Fifth Pair of Nerves; which I chuſe to inſtance 
in, rather than the Par vagum, or any other of the 
| Nerves, becauſe although we may have leſs Varie- 
ty of noble Contrivance and Art, than in that 
Pair; yet we ſhall find enough tor our Purpoſe, 


and which may be diſpatch'd in fewer Words. 
No this Fifth Conjugation of Nerves, is branch- 
ed to the Ball, the Muſcles, and Glands of the Eye; 
to the Ear; to 1 the Gums, and Teeth; 
to the Muſcles of the Lips (4) 

the Palate, the Tongue, and the Parts of the 
Mouth; to the Precordia alſo, in ſome Meaſure, 
by inoſculating with one of its Nerves; and laſtly, 
to the Muſcles of the Face, particularly the Cheeks, 
whoſe ſanguiferous Veſſels it twiſts about. 


From hence it comes to paſs, that there is a 


great Conſent and Sympathy (e) between theſe 
Parts; ſo that a guſtable Thing ſeen or ſmelt, ex- 
Icites the Appetite, and affects the Glands and 
Parts of the Mouth; that a Thing ſeen or heard, 
that is ſhameful, affects the Cheeks with modeſt 
Bluſhes; but on the contrary, if it pleaſes and 
tickles the Fancy, that it affects the Præcordi a, 
fore 


4 - 
1 
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bf 
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and 


"Wm 


(c) Book 4. Chap. 5. | | 
(d) Dr. Widis gives the Reaſon, cur. mutua Amaſiorum oſcula 
abiis impreſſa, tum precordia, tam genitalia afficiendo, amorem ac 


And Dr. Sachs judges it to be from the Conſent of the La- 


ia Oris cum Labiis Uteri, that in April 1669, a certain breed- 

, ing Lady, being affrighted with ſeeing one that had ſcab 
Lips, which they told her were occaſion'd by a peſtilentia 

ever, had ſuch like Puſtules brake out in the Labia Uteri. 
Ephem, Germ, T. 1. Obſ. 20. | | 


O0 on- 


; to the Tonſils, 


doth accordingly exert it ſelf upon the Præcordia, | 
and demonſtrate it ſelf by cauſing the Glands of 
the Eyes to emit Tears (J), and the Muſcles of 


and a ſuitable Configuration of the Muſcles and ba 
of the Face without: And an admirable Conti- Þ? 


314 Conſent of the Parts. Boox V. 
and Muſcles of the Mouth and Face with Laugh. | 
ter; but a Thing cauſing Sadneſs and Melancholy, 


the Face to put on the ſorrowful Aſpect of Crying. 
Hence alſo that: torvous {our Look produc'd by 
Anger and Hatred: And that gay and pleaſing Þ* 
Countenance accompanying Love and Hope. And 
in ſhort, it is by Means of this Communication of 
the Nerves, that whatever affects the Soul, is de-. 
monſtrated, (whether we will or no,) by a con- 
{entaneous Diſpoſition of the Præcordia within, 


vance of the Great GOD of Nature this is; That | 
as a Face is given to Man, and as / Pliny ſaith (% -- 
to Man alone of all Creatures; fo it ſhould be, (s 
he obſerves,)) rb Hide of Sorrowi and Chearful- FRY 


nec, of Compaſſion-and Severity. Ir iti aſcend- 


ing Part is the Brow, and: therein a Part iff 
the Mind too.” + Therewith we deny, therewith | 
we conſent; 'WWiththis it is20efhew our Pride, 
which hath its Source in another Place; but FT. 
Bere its Seat : In the Heart it hath its Birth, |=- 
but here it abides and dwells; and that becauſt It 

ps phe it 
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(e) Conſult Willis ubi ſu bremen. | © |; 
) Tears ſerve not only to moiſten the Eye, to clean and] 

brighten the Cornea, and to expreſs our Grief; but alſo to a- 

leviate it, according to that of Ulyſſes to Andromache, in Senecas 


Troas, ver. 762.. | | 
Tempus moramque dabimus, arbitrio tuo 
Implere lacrymis: Fletus ærumnas leuat. 


(e) Plin. Nat, Hiſt, 1, 11. c. 37. 
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3 Caay. IX. The Variety of Men's, &c. 315 
it could find no other Part throughout the 
Jody bigher, or more craggy (b), where it might 
|} Thus 1 have diſpatch'd what ſhall remark con- 
cerning the Soul and Body of Man, There are 
divers other Things, which well deſerve a Place in 
this Survey ; and theſe that I have taken Notice of, 
deſerv'd to haye been enlarg'd upon: But what 


Jof this admirable Piece of God's Handy-work! ; at 
¶ leaſt ſerve as a Supplement to what others have ſaid 
before me. For which Reaſon I have endeayour'd 
n, to ſay as little wittingly as I could, of what they 
ts have taken Notice of, except where the Thread of 
i. my Diſcourſe laid a Neceſſity upon me. 1107 


_— 


[1 () Nibll altius ſimul abruptiuſque invenit. 
16’?! VOCED FRINGE 


q f Of the Vari ety of Mens Faces, Doi ces, and 
-  Hand-Iriting. IF 4799 


*; vations relating to Man; but that there are 
three Things ſo expreſly declaring the Divine Ma- 


tion them, although taken Notice of more amply 
y others; and that is, The great Variety through- 
5e. out the World of Mens Faces (4), Voices 


(a) If the Reader hath a Mind to ſee Examples of Men's 
ikeneſs, he may conſult Valer. Maximus, l. 9. c. 14. con- 


hath been ſaid; may ſuffice for a Taſte and Sample 


ERE I would have put an End to my Obſer- 


nagement and Concurrence, that I ſhall juſt men- 


orning the Likeneſs of Pompey the Great, and Vibius, and 


Publicius 


316 The Variety  Boox V. 
(5), and Hand-writing. Had Man's Body been 
made according to any of the Atheiſtical Schemes, 
or any other Method than that of the Infinite Lord 
of the World, this Wiſe: Variety would never 
have been: But Mens Faces would have been caſt 
in the ſame, or not a very different Mould; their 
Organs of Speech would have founded the ſame, 
or not ſo great a Variety of Notes; and the ſame 
Structure of Muſcles and Nerves, would have given 
the Hand the ſame Direction in Writing. And 
in this Caſe, what Confuſion, what Diſturbance, 
what Miſchiefs would the World eternally have. 
lain under 2 No Security could have been to our 
Perſons ; no Certainty, no Enjoyment of our 
Poſſeſſions (c); noiJuſtice between Man and Man; 

ea. Eo 
Publicins Libertings ; as alſo of Pompey the Father, who got 
the Name of Coguus, he being like Menogeres the Cook; with 
divers others, _ OE A 

(b) As the Difference of Tone makes a Difference between 
every Man's Voice, of the ſame Country, yea, Family; fo 
a different Diale& and Pronunciation, differs Perſons of di- 
vers Countries ; yea, Perſons of one-and the ſame Country, 
ſpeaking the ſame Language: Thus in Greece, there were the 
Honick, Dorick, ' Attick, and ZEolick Dialects. So in Great-Britain, 
beſides the grand Diverſity of Englif. and Scotch, the diffe- 
rent Counties vary very much in their Pronunciation, Ac- 


cent and Tone, although all one and the ſame Language. 
And the Way of the Gileadites proving the Ephraimites, Fug, 
xii. 6. by the Pronunciation of Shibboleth, with a Shin, or 
Sibboleth with a Samech, is well known. 80 à Lapide faith, the 
Flemings prove whether a Man be a Frenchman or not, by 
bidding him pronounce Acht en tacbienticht; which they pro- 
nounce, Act en 1atentic, by Reaſon they can't pronounce the 
Aſpirate b. 


c) Regi Antiocbo unus ex aqualibu nomine Artemon, per. 
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quam fimilis fuiſſe traditur. Quem Laodice, uxor Antiochi, inte- 


fecto viro, diſſi mulandi ſceleris gratid, in lectujo perinde quaſi Regem 
A gram eos cadit. Admiſſumque uni der ſum populum, E ſermone ejus = 


8 2 W I r CWG 


Phyſick, Foo 
Ornament, or to miniſter to Luxury; as Suztorzus tells us 
| a Ot 


Cnae. IX. of Men's Faces, &c. 31 7 


no Diſtinction between Good and Bad, between 
Friends and Foes, between Father and Child, 
Husband and Wife, Male or Female; but all would 
have been turn'd topſey-turvey, by being expos'd 
to the Malice of the Envious and Ill-natur'd, to 
the Fraud and Violence of Knaves and Robbers, 
to the Forgeries of the crafty Cheat, to the Luſts 
of the Effeminate and Debauch'd, and what not ! 
Our Courts of Juſtice (4), can abundantly teſtify 
the dire Effects of miſtaking Men's Faces, of coun- 
terfeiting their Hands, and forging Writings. But 
now, as the Infinitely Wiſe Creator and Ruler 
hath order'd the Matter, every Man's Face can di- 
ſtinguiſh him in the Light, and his Voice in the 
Dark ; his Hand-writing can ſpeak for him though 
abſent, and be his Witneſs, and ſecure his Contracts 
in future Generations. A manifeſt, as well as ad- 
mirable Indication of the Divine Superintendence 
and Management (e). 85 


& vultu conſimili fefellit : credideruntque homines ab Antiocho moriente 
Laodicen & natos ejus ſibi commendari. Valer. Max. ib. | 


(d) Quid Trebellins Calca ! 'quam aſſeveranter ſeſe Clodium tulit ! | 


& quidem dum de bonis ejus contendit, in centumvirale judicium aded 
favorabilis deſcendit, ut vix juſtis & equis ſententiis conſternatio populi 
ullum relinque ret locum. In 1114 tamen qu eſtione neque calumniæ pe- 
gh, neque violentiæ plebis judicantium religis ceſſit. Val, Max. 
ib. c. 15. . f | 

(e) To the foregoing Inſtances of Divine Management, 
with relation to the political State of Man, I ſhall add ano- 
ther Thing, that I confeſs hath always ſeem'd to me ſome- 
what odd, but very providential; and that is, the Value that 
Mankind, at leaſt the civilie'd Part of them, have in all A- 
Yes put upon Gems, and the purer finer Metals, Gold and 

ilyer ; ſo as to think them equivalent unto, and exchange 


them for Things of the greateſt Uſe for Food, Cloathing, 
and all other Neceſſaries and Conveniences of Life. Where- 


as thoſe Thang themſelves are of very little, if any Uſe in 
, Building'or Cloathing, otherwiſe than for 


— 
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Sole who fiſh'd with a Net gilt with Gold, and ſhod his 

ules with Silver; but his Wife Poppea, ſhod her Horſ:s þ. LF! 
with Gold. Vi. Ner. c. 30. Plin. N. H. L. 33. c. 11. So the {BY 
fame Swetonins tells us, Ful. Ceſar lay in a Bed of Gold, and! 
rode in a Silver Chariot. But Heliogabilas rode in one of 
Gold, and had his Clofe- ſtool Pans of the ſame Metal. And! 
Pliny. hi th, Vaſa Coquinaria ex argento Caluus Orator Heri queritny, 
16d, ' Neither are thoſe precious Things of greater Uſe to 
the making of Veſſels, and Utenſils, (unleſs ſome little Ni. 
ceties and Curioſities,) by Means of their Beauty, Imperdi- 
bility, and Ductility. Of which laſt, the great Mr. Boyle hath, 
among others, theſe two Inſtances, in his Eſſay about the Sub. 
tikty Effuviums, Chap. 2. Sitver, whoſe Ductility, and Tra#ily, 
dre very much inferiour to thoſe of Gold, was, by my procuring, dracin 
out to ſo ſlender a Wire ; that a ſingle Grain of it amounted 10 
zwenty ſeven Feet, As to Gold, he demonſtrates it poſſible to 
extend an Ounce thereof, to reach to 777600 Feet, or 15; 
Miles and an half, yea, to an incredibly greater Length. 
And asto Gems, the very Stories that are told of their pro- 
digious Virtues, are an Argument, that they have very little, 
or none more than other hard Stones, That a Diamond ſhould 
diſcover whether a Woman be true or falſe to her Husband's 
Bed; cauſe Love between Man and Wife; ſecure againſt 
Witchcraft, Plague and Poiſons ; that the Ruby ſhould diſpoſe 
to Cheerfulneſs, caufe pleaſant Dreams, change its Colour 
againſt a Misfortune befalling, &. that the Sapphire ſhould 
grow foul, and loſe its Beauty, when worn by one that is 
Leacherous ; that the Emerald ſhould fly to pieces, if it touch 
the Skin of any unchaſte Perſon in the Act of Uncleannch : 
That the Cbhryſolite ſhould loſe its Colour, if Poyſon be on 
the Table, and recover it again when the Poyſon 1s off: And, 
to name no more, that the Turcoiſe, (and the ſame is ſaid of 
a Gold Ring,) ſhould ſtrike the Hour when hung over 1 
drinking Glaſs, and much more to the ſame Purpoſe : All 
theſe, and many other ſuch fabulous Stories, I ſay, of Gems, 
are no great Arguments, that their Virtue is equivalent to 
their Value, Of theſe, and other Virtues, conſult Morm in 
his Muſeum, I. I. ſect. 2. c. 17, &c, 5 

But as to Gems changing their Colour, there may be ſome- 
what of Truth in that, particularly in the Turcoiſe laſt men- 
tion'd. Mr, Boyle obſerv'd the Spots in a Turcoiſe, to ſhift 
their Place from one Part to anorher, by gentle Degrees. 
| $0 did the Cloud in an Agate-handle of a Knife. A Dia- 
mond he wore on his Finger, he obſerv'd to be more illuſtrious 
at ſome Times than others: Which a curious Lady told him 
ſhe had alſo obſerv'd in hers. So likewiſe a rich Ruby did 
the ſame. Beyle of Abſol. Reft in Bodies. CHAP. 
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I The Concluſion of the Survey of MAN. 
43 AND now having taken a View of Man, and 
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11 finding every Part of him, every Thing rela- 
Iting to him contriv'd, and made in the very beſt 
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it were on Purpoſe to contemplate the Works of 
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Manner; his Body fitted up with the utmoſt Fore- 
ſight, Art and Care; and this Body, (to the great 
Honour, Privilege, and Benefit of Man,) poſſeſs d 
by a Divine Part, the Soul, a Subſtance made as 


od, and glorify the Great Creator; and ſince this 


Soul can diſcern, think, reaſon, and ſpeak ; What 


can we conclude upon the whole Matter, but that 


ge lie under all the Obligations of Duty and Grati- 
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: ade, to be thankful and obedient to, and to ſet forth 
the Glories of our Great Creator, and Noble Bene- 


factor 2 And what ungrateful Wretches are we, how 


much worſe than the poor Irrationals, if we do 


not employ the utmoſt Power of our Tongue, and 
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all our Members, and all the Faculties of our Souls 


In the Praiſes of God! But above all, ſhould we, 


* 
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ho have the Benefit of thoſe Glorious Acts and 
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ontrivances of the Creator, be ſuch wicked, 
ch baſe, ſuch worſe than brutal Fools, to deny 


the Creator (4), in ſome of his nobleſt Works 2 


oy * 


Should 


1 1 


. (a) It was a pious, as well as juſt Concluſion, the ingenious 


aurence Bellini makes of his Opuſculum de Motu Cordis, in theſe 


: 3 Vords : De Motu Cordis i ſtbæc. Que equidem omnia, ſi a rudi 


PhPutelligentid Hominis tantum conſilii, tantum ratiocinii 


mille re rum, tantum ſcientiarum exigunt, ad loc, ut inueniantur, ſer 


5 tantmnm peritiæ 
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Should we ſo abuſe our Reaſon, yea, our very] 


Senſes ; ſhould we be ſo beſotted by the Devil, and 


blinded by our Luſts, as to attribute one of the 
beſt contriv'd Pieces of Workmanſhip to bling 
Chance, or unguided Matter and Motion, or any 
other ſuch ſottiſh, wretched, atheiſtical Stuff; 
which we never ſaw, nor ever heard made any 
one Being (5) in any Age. ſince the Creation? 
No, No ! But like wiſe and unprejudic'd Men, l« 


us with David ſay, Pſalm cxxxix. 14. (wit 


which I conclude,) T1 will praiſe thee, for Tk : 


ad loc, ut percipiantur poſtquam fatta ſunt z illum, cujus opers, fan. . 
acta ſunt hec ſingula, tam vani erimus atque inanes, ut exiſtimemu 


eſſe conſili: impotem, rationis expertem, imperitum, aut ignarum on. 


nium rerum? Quantum ad me attinet, nolim eſſe Raticnis comb i 


tantum inſudandum mihi eſſet ad conſequendam intelligentiam ear 
rerum, quas fabrefaceret neſcio que Vis, que nihil intetigeret eorun qu 


Fabrefaceret; mibi etenim viderer eſſe vile quiddam, atque ridiculun 


qui vellem totam ætatem meam, ſanitatem, & quicquid humanum tj 


deterere, nihil curare quicquid eſt jucunditatum, quicquid letitiarun, + 
3 commodorum; non divitias non dignitates : non pœnas etian, 

vitam ipſam, ut gloriari poſſem po ſtremd inveniſſe unum, ant al.. 
rum, & fortaſſe me invepiſſe quidem ex iis innumeris, que pradurſſe, 1 


neſcio quis ille, qui ſine labore, ſine curd, nibil cogitans, ihil cognſcen, 2 
non unam aut alteram rem, neque dubie, ſed certo produxiſſet innumem 


innumerabilitates rerum in hoc tam immenſo ſpatio corporum, ex quimſ ; 


totus Mundus compingitur. Ah Deum imwmortalem ! Video preſens m. 1 
men tuum in hiſce tam prodigioſis Generat ionis initiis, & in altiſini 


eorum contemplatione defixus, neſcio quo eſtro admirationis conciter, co 


quaſi divine furens cohiberi me minime poſſum quinexclamem, 


Magnus Dominus ! Magnus Fabricator Hominum Deus ! Magni L a 
atque Admirabilis] Couditor rerum Deus quam Magnus es! Bellin! 


de Mot. Cord. fin. 


(b) Hoc [i. e. mundum effici ornatiſſimum, & pulche 
mum eſt concurſione fortuita] qui exiſtimat "gar petuiſſe, mon i. 


religo cur non idem putet, ſi innumerabiles uni us, & viginti forme lit: 


rarum, vel aureæ, vel qualeſlibet, aliquo conjiciantur, poſſe ex his in te. 


ram excuſſis annales Ennii ut deinceps legi poſſint, effici, &. Qui 


ſi Mundum efficere poteſt concurſus Atomorum, cur porticum, cur ten. ; 


Plum, cur domum, cur urbem non poteſt ? Que ſunt minus operoſa, o 
multd quidem faciliora, Cic, de Nat. Deor, I. 2. c. 3). 


— £4 
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I! fearfully and'wonderfully made: marvellous are 
* Wor ks, and that my Soul knoweth right 


well o 4 a : Fi : 
Having thus made wlrat (conſidering the Copi- 
ouſneſs and Excellence of the Subject,) may be cal- 
led a very brief Survey of Mau, and ſeen ſuch ad- 
mirable Marks of the Divine Deſign and Art; let 
us next take a tranſient view of the other inferiour 
Creatures; and begin with Quadrupeds; 


BSE EREd,. EQ Cz. 
13 . "| | 

| BOOK VI. 

4 SURVEY of QuadxuPEDS. 


af 


FTF 
Of their Prone Y OST RE. 


IN taking a View of this Part of the Animal 
91 World, fo far as the Structure of their Bodies 

is conformable to that of Mari, I ſhall paſs them 
by, and only take Notice of ſome Peculiarities in 
them, which are plain Indications of Deſign; and 
the Divine Super- intendence and Management. 
And, 1. The moſt viſible apparent Variation is 
the Prone Poſture of their Body. Concerning 
PS which, I ſhall take Notice only of two Things, 
the Parts miniftring thereto, and the Uſe and Be- 
nefit thereof. en 
i BY 'Y : > 


FFF 


n 
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I. As tor the Parts, it is obſervable, That in all 
theſe Creatures, the Legs are made exactly con- 
formable to this Poſture, as thoſe in Man are to his 
erect Poſture: And what is farther obſervable alſo, 
is, That the Legs and Feet are always admirably 
ſuited to the Motion and Exerciſes of each Ani- 
mal: In ſome they are made for Strength only, to 
ſupport a vaſt, unwieldy Body (4) ; in others they 
are made for Agility and Swiftneſs (5), in ſome 
they are made for only Walking ind Running, in 
others tor that, and Swimming too (c) ;. in others 
for Walking and Digging (4); and in others for 
2 3 Walk- 
(a) The Elephant being a Creature of prodigious Weight 
the largeſt of all Animals, Pliny faith, hath its Legs accord- 
ingly made of an immenſe Strength, like Pillars, rather than 
©) Deer, Hares, and other Creatures, remarkable fir 
Swiftneſs, have their Legs accordingly ſlender, but withal 
ſtrong, and every Way adapted to their Swiftneſs. 


(c) Thus the Feet of the Otter are made, the 'Toes —_ 
all conjoined with Membranes, as the Feet of Geeſe an 


Ducks are. And in Swimming, it is obſervable, That when 
the Foot goes forward in the Water, the Toes. are cloſe; &942” 
but when backward, they are ſpread out, whereby they 5 7 
more forcibly ſtrike the Water, and drive themſelves for- 
| apa The ſame may be obſerved alſo in Ducks and Geeſe, Þ 7 * * 
Of the Caſtor or Beaver, the French Academiſts ſay, Tie o, 
| Structure uf the Feet cas very extraordinary, and ſufficiently demonſtrai- | WF / 0! 
ad, that. Nature hath deſigned this Animal to live in the Water, a: | © a 
wen, as upon Land, For although it had for Feet, like Tervefirial | Nie 
Animals, by the hindmoſt ſeemed more proper to ſuim than walk with, | ps 
the Froe Tors of which they were compord, being joined together like | fange 


#nſe e A Gooſe) by a Membrane, which ſerves this Animal to ſwin | | $ 
With,.., But tbe. fore Ones <vere made otherwiſe ; for there was 0 | | 


Alembranę which held thoſe Toes joined tagetber : And this 4vas requi- 


te oy the Conveniency of this Animal, which uſetb them as Hands 3 
like: þ Squirrel, chen he eats, Memoirs for a Natural Hiſtory | 


of Animals, pag. 84. | 
The Mole's Feet are a remarkable Inſtance. 
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Walking and Flying (e): In ſome they are made 
more laks and weak, for the plainer Lands; in o- 
SZ thers rigid, ſtiff, and leſs flexible (7), for traver- 
2 ſing the Ice, and dangerous Precipices of the high 
Mountains (g); in ſome they are ſhod with tough 
and hard Hoofs, ſome whole, ſome cleft; in others 
vith only a callous Skin. In which latter, it is ob- 
ſervable that the Feet are compoſed of Toes, ſome 
ſhort for bare- going; ſome long to ſupply the Place 
Jof a Hand (+) ; ſome armed with long and ſtrong 
Talons to catch, hold, and tear the Prey; ſome fen- 
ced only with ſhort Nails, to confirm the Steps in 
Running and Walking. | 


: - 


II. As the Poſture of Man's Body is the fitteſt 


* 


he... 
E- 
— 


bor a Rational Animal, fo is the Prone Poſture of 
' EE2nadarupedsthe moſt uſeful and beneficial to them- 
. = 47 . 1457 | ſelves 
| 0! 


(e) The Wings of the Bat are a prodigious Deviation from 
Nature's ordinary Way. So it is in the Virginian Sqzirrel, whoſe 
Wkin is extended between the Fore-legs and its Body, 
: IE (/) Of the Legs of the Elk, the French Acatlemiſts ſay, Al- 
„%% forme Authors report, That there are Elks in Muſcovia, wheſe 
ess are jointleſs ; there is great Pr.bability, that this Opinion is found- 
Wl on bat is reported of theſe Elks of Mufcovia, as we as of Cx. 
r' Alce, and Pliny's Machlis , that they have Legs ſo ſtiff and in- 
| ex ible, that they do run on Ice ævithout ſlippmg 5 which is A Way that 
1 —_ that they have to ſave themſelves from the Wolves, & c. Ibid. 
. 100. 


1 | | | TY! OPT 
a 6. The common tame Goat, (whoſe Habitation is generally 
iz) Mountains and Rocks, and who delighteth to walk on the 
b. Tops of Pales, Houſes, Oc. and to take great and ſeemingly 
its | Mangerous Leaps) Ihave obſerv'd, hath r e Joints ofthe Legs 
im | Fry Riff and ſtrong, the Hoof hollow underneath, and its 


Edges ſharp. The like, I doubt not, is to be found in the 


Pi 
vi. | 87/4 Coat, conſidering what Dr. Scheuchzer hath ſaid of its 
1d | Wimbing the moſt dangerous Craggs of the 4/ps, and the Man- 


"Fer of their hunting it. Vid, Iter, Alpin. 3. P. 9. 
71 00 Thus in Ape, 10 Monkeys, in 4 


ers others. | 


Beaver before, and di- 


— —— 
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ſelves, as alſo moſt ſerviceable to Man. For they 


are hereby better made for their gathering their | 
Food, to purſue their Prey, to leap, to climb, to 
ſwim, to guard themſelves againſt their Enemies; 


and in a Word, to do whatever may be of principal 


Uſe tothemſelves; as alſo, they are hereby rendered 
more uſeful and ſerviceable to Man, for carrying his! 
Burdens, for Tilling his Ground ; yea, even for his! 


Sports and Diverſions. 


And now I might here add a Survey of the excel 


lent Contrivances of the Parts miniſtring to thi 


Poſture of the four-footed Animals, the admirable 4 
Structure of the Bones (i), the Joints and Muſcles, {i 
their various Sizes and Strength; their commodiou 


Lodgment and Situation, the nice Æquipoiſe of the Þ 


Body, with a great deal more to the {ſame Purpoſ, A 
But I ſhould be tedious to inſiſt minutely upon ſud i 
Particulars ; and beſides, I have given a Touch u- 


on theſe Kinds of 'Things, when I ſpake of Man. 


Paſſing by therefore many Things of this Kind 


that might deſerve Remark, I ſhall only conſider 


ſome of the Parts of the Oyadrupeds, differing fronf 
what is found in Man (|), and which arc manifctÞ 


Works of Delign. 


(3) It is a ſingular Proviſion Nature hath made for th 
Strength of the Lion, if that be true, which Galen ſaith is E 


ported of its Bones being not hollow (as in other Animab 


ut ſolid : Which r 4 he thus far confirms, that molt i 1 
that thoſe in the Legs, and ſome ot 
Parts, have only a ſmall and obſcure Cavity in them. Vi 


the Bones are ſo; an 


Galen, de Uſ. Part, Il, II. c. 18. 


(k) Theſe Sorts of Differences in the Mechaniſ, m of Animals, iu 


the Score of the Poſition cf their Bodies, cecur ſo often, that it abould 
7:0 mean Service to Anatomy 


* * 
r 


— — 


if any one <could give us a Hiſto 1 
it cſe Variations of the Parts of Animals, <vhich ſpring from the dfn, 
IJ efiures of their Bedies. Drake Anat. V. 1. B. f. c. 17. 1 
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Of rhe Heads. of Quadrupeds. 


Tr is remarkable, that, in Man, the Head is of 
I one ſingular Form; in the four-footed Race, as 
various as their Species. In ſome, ſquare and large, 

ſuitable to their flow Motion, Food, and Abode; in 
others leſs, ſlender, and ſharp, agreeable to their 
ſwifter Motion, or to make their Way to their Food 
(a), or Habitation under Ground (4). But paſſing 
by a great many Obſervations that might be made 
Jof this Kind, I ſhall ſtop a little at the Brain, as 


the moſt conſiderable Part of this Part of the Body, 


being the great Inſtrument of Life and Motion in 
¶dNLuadrupeds, as it is in Man of that, as alſo in all 
Probability the chief Seat of his Immortal Soul. 
And accordingly it is a remarkable Difference, that 


in Man the Brain is large, affording Subſtance and 
Room for ſo noble a Gueſt; whereas in Oyadrupeds, 


| it is but ſmall. And another Thing, no leſs remark- 
able, is the Situation of the Cerebrum and Cere- 


_ bellum, 


| (a) Thus Swine, for Inſtance, who dig in the Earth for 
Roots, and other Food, have their Neck, and all Parts of their 
Head very well adapted to that Service. Their Neck ſhort, 


— — — 


brawny, and ſtrong; their Eyes ſet pretty high out of the 


| 7 Way; their Snout long ; their Noſe callous and ſtrong; and 


their Senſe of Smelling very accurate, to hunt out and diſ- 
tinguiſh their Food in Mud, under Ground, and other the 
like Places where it lies concealed. | 
(6) What hath been ſaid of Swine is no leſs, rather more 
remarkable in the Mole, whoſe Neck, Noſe, Eyes and Ears, 
255 9 fitted, in the niceſt Manner, to its ſubterraneous Way 
Life. N | ES 


"4 (c) Willis 
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Bellum, or the greater or leſſer Brain, which I ſhall 
give in the Words of one of the moſt exact Ana- 
fomiſts we have of that Part (c): © Since, faith he, 
« Gop hath given to Man a lofty Countenance, to 
c behold the Heavens, and hath alſo ſeated an im- 
6e mortal Soul in the Brain, capable of the Con. 
cc templation of Heayenly Things ; therefore, a 
ke his 252 is erect, ſõ the Brain is ſet in an higher 
Place, namely, above the Cerebellum, and all 
Los . che Senſories. But in Brutes, whole Face is 

* prone towards the Earth, and whoſe Brain is ca- 

e pable of Speculation, the Cerebellum, (who 
© Buſineſs it is to miniſter to the Actions and Func- 
ce tions of the Prætordia, the principal Office in 
ce thoſe Creatures) ih them is fi tuated in the higher 
< Place, and the Cærebrum lower, Alſo ſome of 
Fae Organs of Senſe, as the Ears and Eyes, are 
ce placed, if not above the Cerebrum, yet at leaſt 
* equal thereto, 


Another Convenience in this Poſition of the Ce- 
rebrum and Cerebellum, the laſt ingenions Anato- 


miſt tells us is this, © In the Head of Man, 
* {aith he, the Baſe of the Brain and Cerebell, yea, 


* of the whole Skull, is ſet parallel to the Hori: 3 
« zon ; by which Means there is the leſs Danger | 
of the two Brains joggling, or flipping out "of | ; 
de their Placa But in Onadrupeds, whoſe Head 
te hangs down, the Baſe of the Skull makes a right Fx 
* Angle with the Horizon, by which Means the 3 


" Brain is armor 0 the Cer TR ome, 


. — — — 


0 Wikis Cereb, Anat, cap. C. 2 4 Duic e 08 ſublime de- 45 


gerit, Ec, 
0 Id. Pauls poſt. In cane uma no Cerebyi & Cerebel, &c. 


77 3 
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cc ſo that one would be apt to imagine the Cere- 
ce bel] ſhould not be ſteady, but joggle out of its 
cc place.“ To remedy. which Inconvenience, lie 


tells us, © And leſt the frequent Concuſſions of 
« the Cerebell ſhould cauſe a Fainting, or diſorder- 


2 < ly Motion of the Spirits about the Præcordia, 
c therefore, by the Artifice of Nature, ſufficient Pro- 
e viſion is made in all, by the ura Meni næ cloſe- 
ly encompaſſing the Cærebellum; beſides which, 

< it is (in ſome) guarded with a ſtrong bony Fence ; 
« and in others, as the Hare, the Concy, and 
« {uch leſſer uadrupeds, a part of the Cerebell is 
cc on each Side fenced with the Os Petroſum : 
dsc that by this double Stay, its whole Mals is 
firmly contained within the Skull. 5 
Beſides theſe Peculiarities, I might take notice 
of divers other Things no leſs remarkable, as the 
= Niaitating Membrane ofthe Eye (e), the different 
Paſlages of the Carotid Arteries (F) through the 


coe) See Bok IV. Chap. 2. Note (K). 


(J) Arteria Carotis aliquanto poſterius in homine quam in alio 


"BY quovis animali, Calvariam ingreditur, ſcil, juxta iHud foramen, per quod 
5 = ſins lateralis in Venam jugularem deſiturus crauio elabitur; nam in 
- | XR ceteris hæc arteria ſub extremitate, ſeu proceſſu acuto ofſis petroſi, inter 
r | & cranium emergit : verum in capite humano, eadem, ambage longiori 
yl = crcumdutta (ut ſanguinis torrens, priuſquam ad cerebri oram appellit, 
ö Fracto impetu, lenius & placidius fluat) props ſpecum ab ingreſſu ſinus 
dF lateralis factum, Calvariæ baſin attingit ; s in majorem caute- 
W131 lam, tunica inſuper aſcititid craſſiore inveſtitur. And ſo he gocs 

on to ſhew the Conveniency of this Guard the Artery hath, 
CER and its Paſſage to the Brain, and then ſaith, Si bajuſmodi con- 


ormationis ratio inquiritur, facile occurrit, in capite humano, ubi gene- 
= wo afettus & magni animorum impetus ac ardores excitantur, ſangui- 
uit in Cerebri oras appulſum debere eſſe liberum & expeditum, c. 
Atque hoc quidem reſpectu differt Homo a pleriſqus Brutis, quibus. 
Arteria in mille ſurculos diviſa, ne ſanguinem plemiore alveo, aut cita- 
reore, quam par oft, curſu, ad cerebrum evebat, Plexus Retiformes con- 
; 3 | Aerea, 


— 
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Skull, their Branching into the Rete Mirabile (g) 


tion 


the different Magnitude of the Nates, and ſome J is 1 
other Parts of the Brain in Beaſts, quite different and 
from what it is in Man: But the Touches already FM to « 
Polos, may be Inſtances ſufficient to prevent my er, 
ing tedious in inlarging upon theſe admirable FÞ up's 
Works of God, N 1 F 
ftituit quibus ne mpe efficitur, ut ſanguis tardo admodum : lenique & g 2 
equa ih: fere ſtillicidio, in cerebrum illabatur. And then he goes 
on to give a farther Account of this Artery, and the Rete Mira. | 
bile in divers Creatures, Willis, ibid. c, 8. = 
() Galen thinks the Rete Mirabile is for concocting and BY 
elaborating the Animal Spirits, as the Epididymides, (the ""'Þ 
Convolutions x ed bu@ ] are for elaborating the Seed. 
De , Part. I. 9. c. 4. This Keie is much more conſpicuou Þ* 
in Beaſts than Man; and, as Dr. Wilks well judges, ſerve, 1 
1. To bridle the too rapid Incurfions of the Blood into the 
Brain of thoſe Creatures, whoſe Heads hang down much. 
2. To ſeparate ſome of the ſuperfluous ſerous Parts of the 
Blood, and ſend them to the Salival Glands, before the Blood 
enters the Brain of thoſe Animals, whoſe Blood is naturally) 
of a watery Conſtitution. 3. To obviate any Obſtructions that mira 
may happen in the Arteries, by giving a free Paſſage through 
other Veſſels, when ſome are ſtopped. : 

In Quadrupeds, as the Carotid Arteries axe branched into the | 
Rete Mirabile, for the bridjing the too rapid Current of Blood , 
into the Brain; ſo the Vertebral Arteries, are, near their Er | F 
ance into the wg. bent into an acuter Angle than in | Al 
Man, which js a wiſe Proviſion for the ſame Purpoſe. „. 

5 3 - i 4 ant 

5 RH RA LH SAD INEW TIN) Paſtu. 
%% 

H A P. I, hp 

Of the Necks of Onadrupeds, = 

| the Head paſs we to the Neck, no prin- r, 
+ cipal Part of the Body, but yet a good In- c ur 
ſtance of the Creator's Wiſdom and Defign, ina F< 
much as in Man it is ſhort, agrecable to the Erec. (- 


25 
* 
© 
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tion of his Body; but in the Four-footed Tribe it 
is long, anſwerable to the Length of the Legs (a), 
and in ſome of theſe long, and leſs ſtrong, ſerving 
to carry the Mouth to the Ground; in others ſhort- 


'& up'great Burdens (4). - 
But that which deſerves eſpecial Remark, is that 
;peculiar Proviſion made inthe Necks of all, or moſt 
granivorous e for the perpetual hold- 
ing down their Head in gathering their Food, by 
chat ſtrong, tendinous and inſenſible Aponeuroſit, 
or Ligament (c) braced from the Head to the mid- 
dle of the Back, By which means the Head, al- 
I e ON though 


. 


2 


0% It is very remarkable, that in all the . of Qua- 
arupedt, this Equality holds, except only the Elephant ; and 
that there ſhould be a ſufficient ſpecial Proviſion made for 
ESthat Creature, by its Proboſeis or Trunk, A Member ſo ad- 
q mirably contrived, ſo curiouſly wrought, and with ſo great 
Agility and Read 
to all its ſeveral Occaſions, that I take it to be a manifeſt 
nſtance of the Creator's Workmanſhip, See its Anatomy 
En Dr. 4, Moulen's Anat, of the Elephant, p. 3 3. As alſo in Mn 


1 
* 


3 — ** * 


, 


4 


| Blair's Account in Phil. Tranſ. No. 326. 
Aliorum ea eſt humilitas ut cibum terreftrem roſtris facile contin» 


ant. Que autem altigra ſunt, ut Anſeres, 1 Cygni, ut Grues, ut 
ameli, adjuvantur proceritate collorum. Manus etiam data Ele- 
p bantis, qui propter magnitudinem corporis difficiles aditus habebant ad 
Paſtum. Cic. de N. D. I. 2. c. 47. 3 CIS 
3 20d iis animalibus que pedes habent fiſſos in digitos, Collum brevius 
"Ht factum, quam ut per ipſum Cibum ori admovere quant: fis werd 
jue ungulas habent ſolidas, aut bifidas, lengius, ut prona atque incli- 
Mantia paſci queant, Qui id etiam opus non ſit Artificis utilitatis 
ie moris? Ad hec quod Grues ac Ciconie, cum crura baberent longi- 
era, ob eam cauſam Roſtrum etiam magnum, & Collum longius habu- 
erint. Piſces autem neque Collum penitus habuere, utpote qui nequs 
Prura babent. Quo pacto non id etiam eſt admirandum? Galen. 
„„ 66G TEST DD 
() As in Moles and Swine, in Ch, 2, Note (a). = 
(e) Called the Whinleather, Pachævax, Tarcvax, and Fixfar, - 
5 | = | (4) The 


fer, brawny and ſtrong, ſerving to dig, and heave | 


ineſs, applied by that unweildy Creature 


of rhe Stomachs of Qpadrupeds. 


made with the utmoſt Variety and Art. (a) Wiz BY 
- Artiſt, what Being, but the Infinite Conſervat BY: 


p. 39. Sce alſo Peyer, Merycol, I, 2. c. 3. 
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though heavy, may be lang held down without any | 
Labour, Pain, or Uneaſineſs to the Muſcles of tie 
Neck, that would otherwiſe be wearied by beins jt 
ſo long put upon the Stretch. . J. 


"ij 9 


FRO the Neck, let us deſcend to the , 


mach, a Part as of abſolute Neceſſity to tir Þ & 
Being and Well-being of Animals, fo is in the f. BY. : 
veral Species of Vyadrupeds, ſized, contrived, and ity 


of the World, could fo well adapt every Food u ] ice 
all the ſeveral Kinds of thoſe grand Devourers of pf / 


it! Who could fo well ſute their Stomachs to te Fron 


Reception and Digeſtion thereof; one kind of S. Ven 
mach to the Carnivorous, another to the Herbace. ] lik 
ous Animals; onè fitted to digeſt by a bare Mali-F Wher 
cation; and a whole Set of -Stomachs in othetʒ Þ 3 

to digeſt with the Help of Rumi nation Wi d 

VVV my 

(a) The peculiar Congririner and Make of the Drone . © 
or Cæmel's Stomach, is very remarkable, which I will gig 
From the Pariſian Anatomiſts : Ai the top of the Second | of the 


Ventricles] there. were ſeveral ſquare Holes, which were the Offs, we 
ef about 30 Cavities, made like Sacks placed between the tao Men, 


* 


Hranes, xobich do compoſe the Subſtance of this Ventricle, The Lieu * 


theſe Sacks made us to think thas they might welt be the Re ſervatorii 5 F 
here Pliny ſaith, that Camels do a long Time keep the Water, uli, iſe's 
#hey drink in great Abundance to ſupply the Wants thereof ini a 
Avy Deſarts, Cc. Vid. Memoir 8, Oc. Anat. of Dromedar | b ; ) 


0 


Cray, V. The Hearts of Quadrupeds, 331 
7 laſt Act, together with the Apparatus for that Ser- 
vice, is ſo peculiar, and withal fo curious an Arti- 
2 fice of Nature, that it might juſtly deſerve a more 
particular Enquiry, ; but hayingformerly mentioned 
it (4), and leſt I thould be too tedious, I ſhall paſs 
Wit by: ©. 4.5 route 5741.4 200 


nay TT, 
FFF 


N this Part there is a notable Difference found 
between the Heart of Man and that of Beaſts, 
Foncerning the latter, of which I might take No- 
ice of the remarkable Confirmation of the Hearts 
pf Amphibious Qadrupeds, and their Difference 
vom thoſe of Land-Animals, ſome having but one 
Pentricle (a), ſome three (+), and fome but two 
ke Land-Animals but then the Foramen Ovale 
b herewith (c). All which may be juſtly eſteemed 
. 5 e 1 346848 
(.) Frogs are generally thought to have but one Ventricle- 

= their Hearts. „ | 
0 The Tortoiſe hath three Ventricles, as the Pariſian Aca- 
| r miſts in their Memoirs affirm, Beſides theſe two Ventricles be- 
de Pre ſpoken of] which were in the hinder Part of the Heart, <uhich 
„e ceth the Spine ; there was, ſay they, a third in the Fore-part, in- 
| Wiring a little towards the Right-ſide, &c. Memoirs, &c, p. 259. 
hut Mr, Buſſere charges this as a Miſtake in thoſe ingenious 
Pentlemen, and aſſerts there is but one Ventricle in the Tor- 
b s Heart, See his Deſcription of the Heart of the Land- 

„ ortoiſe, in Philoſ. Tranſa#, No, 328, | 

(c) The Sea-Caff is ſaid by the French Academifts, to have 
his Provifion, and their Account of it is this: {ts Heart was 
und and flat, Its Ventricles appeared very large, and its Auricles 
1 : : * e R 8 a mall. 


=. 
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| Of the Hearts of Lyadrapeds. 


* — — - tn hy 
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but briefly. - 


e ly on the Syſtole of the Heart, and that its Li. 


© Blood. But in Animals that have a longer Nec, & | 


8 part hanging down ; and lo the Blood, as it hatif f 
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as wonderful, as they are excellent Proviſions for 
the Manner of thoſe Animals living. But 1 ſhall | 
content my ſelf with bare Hints of theſe Thing, 
and ſpeak only of two Peculiars more, and that! 


One is the Situation of the Heart, which in Beaſs Þ 
is near the middle of the whole Body; in Mar, 
nearer the Head (4). The Reaſons of which 1 ÞÞ rc 
ſhall give from one of the moſt curious Anatomiſs 
of that Part (e). © Seeing, faith he, the 'Trajec. #* 
< tion and Diſtribution of the Blood depends whol. Þ* 


< quor is not driven of its own Nature ſo readily 
e into the upper Parts as into Veſſels even with it, N « 


* or downwards into thoſe under it: If the Situz 


ce tion of the Heart had been farther from the Head Y— 
© jt muſt needs either have been made ſtronger v the 
© caſt out its Liquor with greater Force; or cl: E. 
the Head would want its due Proportion d 


«and which is extended towards their Food as 7 
ce were, the Heart is ſeated as far from the othe! 
© Parts; and they find no Inconvenience from h 
es becauſe they feed with their Head for the mol] 


a6] P « farthiÞ f 
ſmax, Underneath the great Aperture, through which the Trunki © 
the Vena Cava conveyed the Blood into the right Ventrirle of the Hear Þ 
there cvas anot her, which penetrated into the Arteria Venoſa, . 
from thence into be left Ventricle, and afterwards into the Aorta. 7 4 
Hole, called the Foramen Ovale in the Fœtus, makes the Anaſſo 
moiis, by the Means of which, the Blcod' goes from the Cava into thi : 
Aorta, without paſſing through the Lungs, French Anatomii i 
7. 124. | . WR, 'Y 
(4) Ty 76 Kala, wel 76 pico Thy @Y 'Aﬀdgory, & 
Ariſt. Hiſt. An. J. 2. c. 17. 5 4 

| 6 (90 


Dr. Lower, de Corde, c. I. 
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F< farther to go to their Head than in others, ſo it 
c goes a plainer and oftena ſteep Way ). ; 
j be other peculiar Matter is, the faſtning (I for- 
; merly mentioned) which the Cone of the Pericor- 
dium hath in Man tothe Diaphragm (g), where- 
las in all 04adrupeds it is looſe. By which Means 
the Motion of the MidriF, in that neceſſary Act of 
[FZ Reſpiration, is aſſiſted both in the upright Poſture 
is FF of Man. as alſo in the prone Poſture of Ouadru- 
3 2 a . ' 
| bpeds (), which would be hindred, or rendred 
more Difficult, if the Caſe was otherwiſe: © Which 
„ muſt needs be the Effect of Wiſdom and Deſign, 
ly F< and that Man was intended by Nature to walk 
it F< erect, and not upon all- four, as Cuadrupeds 
i LY (f) 1 might have mentioned another wiſe Proviſion from 
o the ſame Author, which take in his own Words: Is vitulis & 
le Equis, imò plerique aliis animalibus majoribus, non ſolas propagines 4 
Nervo ſexti paris ut in Homine, ſed etiam plurimas = Nervo intercoſ- 
tali, ubi rectd cor tranſit, cor accedere, ims in parenchyma ejus dimitti: 
WE hoc ideo 4 Naturd quaſs ſubſidium Brutis comparatum, ne capita. 
+ | que terram prona ſpectant, non ſatis facile aut copioss Spiritus Ani- 
4 males impertirent. Blaſii Anat. Animal. Par. 1 4. ex Low- 
na gero, de Corde. 3 | | 
.] (2) Diaphragmatis circulo nerveo firmiter adberet | Pericordium} 
uod Homini ſingulare; nam ab eo in Canibus & Simiis diſtat item. 
r aliis animalibus omnibus, Bartholin, Anat, 1. 2. c. 5. | 
= (>) Finalem cauſam quod attinet, — cùm erectus ſit Hominis in- 
eeſſus atque figura, eoque facilius abdominis viſcera ſuo pondere deſcen- 
dant, minore Diaphragmatis nixu atque Syſtole ad Inſpivationem opus 
eſt : porrd, cum in Exſpiratione pariter neceſſarium ſit Diaphragma re- 


74 
28 
A 
we 
3 
1 
= >» 
#4 > 


laxari, cum capſula cordis omnino conne ctendum fuit, in Homine, 
ne forte, quamdiu erectus incedit, ab Hepatis, aliorumque viſcerum ap- 
Tr IF penſorum pondere deorſum aded deprimeretur, ut neque Pulmo ſaits 
wm” oncidere, neque Exſpiratio debito modo peragi potuerit. Quocirca in 
0 


"EI Quadrupedibus, ubi abdominis viſcera in ipſum Diaphragma incumbunt, 
uſkf ipſumque m pectoris cavitatem ſuo pondere impellunt, iſta partium ac- 
creti) Exſprrationi quidem inutilis, Inſpirationi autem debitam Dia- 
& Pfragmatis tenſionem impediendo, prorſus incemnioda fuiſſet, Lower, 
"I ib. p. 8. | 
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« do”: To expreſs it in the Words of a great Judge | 
in ſuch Matters (i)... I 
00 Dr. Tyſon's Anatomy of the Orang-Outarg, in Ray's Mu f 7 
of God, P. 262. Nen 7 N 6 1 
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| 4-01: Gt AP; VI, N 
Of the Difference between Man and Oyadry. F the 
peas in the Nervous Kind. T M. 


TRE is only one Difference more between J N. 
Man and Quadrupeds that I ſhall take notice of 
of, and that is the Nervous Kind: And becauſe ti I. 
would be tedious to inſiſt upon many Particulars (a), Þ'# He 
I ſhall, for a Sample, inſiſt chiefly upon one, and per 
that is, of Nature's prodigious Care for a due Con- wt 
munication and Correſpondence between the Head Bl 
and Heart of Man, more than what is in the four- the 
footed Tribe. For this Purpoſe, beſides the Cor- the 
reſpondence thoſe Parts have by Means of tie] $ ed 
Nerves of the Par gagum (common both to Man Þ but 
and Beaſt) there is a farther and more ſpecial Com- 
munication and Correſpondence occaſioned by tie 
Branches (S) of the intercoſtal Pair ſent fromthe] 
. | Cervical 4 
(a) Amongſt theſe, 1 might name the Site of the Nerves 3 
proceeding from the Medulla Spinalis, which Dr. Lower takes 
notice of. In Beaſts, whoſe Spine is above the reſt of the Þ 3 
Body, the Nerves tend directly downwards; but in Man, it Þ 
being erect, the Nerves ſpring out of the Spine, not at Right, 
but in Oblique Angies downwards, and paſs alſo in the Bod) 
the ſame Way. Ibid. p. 16. I 
(6) In pleriſque Brutis tantum hac vis (i, e. by the Par vagun) | 
tix omnino per ulios Paris Intercoſtalis nervos, aditus ad cor aut | 


Appenaicem cus pateſeit, Verum in Homine, Nervus Intercoſtalis, 5 f J id. 
N i! f A 
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yroical Plexus to the Heart, and Precordia. 
by which Means the-Heart and Brain of Man have 1 
a mutual and very intimate Correſpondence and j 
Concern with each other, more than is in other — i 
Creatures; or as one of the moſt curious Anato- be 
: 3 Wiſts and Obſervers of theſe Things faith (c): | 
e Brutes are as it were Machines made with a ſim- | 
| F pler, and leſs operoſe Apparatus, and endowed 
I therefore with only one and the ſame Kind of | 
Motion, or determined to do the fame Thing: 1 
Wbereas in Man, there is a great Variety of | 
nÞF Motions and Actions. For by the Commerce 
of the aforeſaid Cervical Plexus (d) he ſaith, 
The Conceptions of the Brain preſently affect the 
„ Heart, and agitate its Veſlets and whole Ap- 
1 pendage, together with the Diaphragm. From 
- EF whence the Alteration in the Motion of the 
d Blood, the Pulſe, and Reſpiration. So alſo on 
„the contrary, when any Thing affects or alters 
the Heart, thoſe Impreſſions are not only retort- 
ed to the Brain by the ſame Duct of the Nerves, 
but alſo the Blood it FR (its Courſe being once 
1 * changed) 


We officia ejus in imo ventre re buic cum ceteris animalibus communia, 
ann ante pectoris elauſtra internuncii ſpecialis loco eſt, qui Cerebri G 
ais ſenſa mutua ultra citraque refert. Willis Nervor. deſcr. 

uſus, c. 26. 
=) Id. ib, Dum hanc utriuſque ſpeciei Ane perpends, Joc: 


Writ animo, Bruta eſſe velut machinas, &c. 


he Þ (4) That our great Man was not miſtaken, there is g 

it | Weaſon to imagine, from what he obferv'd in diſſectin -4 
. Beſides the Train being but ſmall, he faith, Precipua 
em diſcriminis nota quam inter illius & vir / cordati partes adverti- 
Wes, beæcce erat; nempe quod præilictus Nervi Intercoſtalis Plexus, 
1 em Cerebri & Cordis intermencium & Hominis proprium diximus, 

Fulto hoc valde exilis, & minor; 8 NY r fuerit. 


: | : id. 


he tells us, That hence it was that the Ancient 


this Intercoſtal Commerce with the Heart, being 


ment of the Creator's Art and Care; who althouzl ; 


336 The Nervous Kind, 8c. Boox VII 
c changed) flies to the Brain with a different and | 
ce unuſual Courſe, and there agitating the Animal] 
ee Spirits with divers Impulſes, produceth various 
ce Conceptions and Thoughts in the Mind.” And! 


«.Divines and Philoſophers too, made the Hean 
© the Seat of Wiſdom ; and certainly (faith he) ÞY 
< the Works of Wiſdom and Virtue do very much! 
depend upon this Commerce which is between 
© the Heart and Brain:“ And fo he goeth on with | 
more to the ſame Purpoſe, Upon the Account of {i 


wanting in Brutes, there is another ſingularly 
careful and wiſe Proviſion the Infinite Crea 
hath made in them, and that is, That by Reaſon 88 
both the Par FVagum, and the Intercoftal tw, 
do not ſend their Branches to the Heart, and is | 
Appendage in Brutes ; therefore, leſt their Hear 
ſhould want a due Proportion of Nervous Vellel;, | 
the Par YVagum ſends more Branches to tet! 
Heart than to that of Man. This, as it is ar. 
markable Difference between Rational and If.! 
tional Creatures; ſo it is as remarkable an Arg: 


he hath denied Brute-Animals Reaſon, and tis 
Nerves miniſtring thereto, yet hath another Wa . 
ſupplied what is neceſſary to their Life and StatÞ * 

But let us hear the ſame great Author's Deſcuf 
upon the Point (); © Inaſmuch, faith he, 4 
© Beaſts are void of Diſcretion, and but little ſu-Þ* 
ject to various and different Paſſions, theretoxÞ* 
there was no Need that the Spirits, that weren . 
: (e) Id. ib. cap. 29. In quantum Beſtiæ prudentid carent vam 3 
diverſi/que paſſionibus, &*c, | 
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c be convey'd from the Brain to the Precordia, 
cc ſhould paſs two different Ways, namely, one for 
c the Service of the vital Functions, and another 
6 for the reciprocal Impreſſions of the Affections; 
„ but it was ſufficient that all their Spirits, hat- 
s ever Uſe they were deſigned for, ſhould be con- 
„ veyed one and the ſame Way. 

23 Here now in the Nervous Kind we have mani- 
feſt Acts of the Creator's Deſign and Wiſdom, in 
this ſo manifeſt and diſtinct a Proviſion for Ratio- 
nal and Irrational Creatures; and that Man was 
2 cvidently intended to be the one, as the Tenus of 
= 2:adrupeds was the other. 


© 3:64 4 . — 
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2 7 CHAP. Vit 
a The CONCLUSION. 
5 ; ND now it is Time to pauſe a while, and re- 


> flect upon the Whole. And as from the Con- 
ſiderations in the preceding Boox, we have eſpe- 
[cial Reaſon to be thankful to our Infinitely Merciful 

Maker, for his no leſs Kind than Wonderful Con- 
trivances of our Body; ſo we have Reaſon, from 
this brief View I have taken of this laſt Tribe of 
Ifthe Creation, to acknowledge and admire the Same 
Creator's Work and Contrivances in them. For we 
bave here a large Family of Animals, in every par- 
| Fticular Reſpe&, curiouſly contrived and made, for 
that eſpecial Poſture, Place, Food, and Office or 
Buſineſs which they obtain in the World. So that 
if we conſider their own particular Happineſs and 
Sood, or Man's Uſe and Service; or if we view 
; B 1 „ 
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them throughout, and conſider the Parts wherein 
they agree with. Man, or thoſe eſpecially whercjn 
they differ, we ſhall find all to be ſo far from be- 


o ins Things fortuitous, undeſigned, or any Way ac- 


cidental, that every Thing is done for the beſt; 


all wifely contrived, and incomparably fitted up, 


and every Way worthy of the Great Creator. And 
he that will ſhut his Eyes, and not fee Gop (a) in 


theſe His Works, even of the poor Beaſts of tlie | 
Earth, that will not ſay [as Elihu hath it, 7 


XXXV. 10, I1.] JWhere is God my Maker, why 
teacheth us more than the Beafts of the Hartl, 
and maketh us wiſer than the Fowls of the 


Hleacen? Of ſuch an one we may uſe the Pſalmiſts #3 
Expreſſion, P/al. xlxix. 12. That He is like ile 


Beaſts (6) that periſh. 
(a) 


Deum namque ive per omnes 
Terraſque tractuſque Maris, Cœlumque profundum. 
Hinc Pecudes, Armenta, viros, genus omne Ferarum. 


Virgil. Georg. I. 4. 


(b) [Mos qui nullum omnino Deum eſſe dixerunt, non mois non Pli. 1 
 teſophog, ſed ne homines quidem fuiſſe dixerim 5 qui, mutis ſimillimi u 


ſolo corpore conſtiterunt, nibil videntes animo, Lactant. I. 7. c. 9, 


FEC 
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A SUR VEY of BIRDS. 


" FF Avixc briefly, as well as I could, di "i 
patch'dthe Tribe of Ouadrupeds ; I ihallf* 


next take as brief and tranſient a View o 


And; 


the Feather d Tribe. 
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Cp. I. Motion and Parts of Birds. 339 
And here we have another large Province to ex= 
patiate in, if we ſhould deſcend to every Thing 
wherein the Workmanſhip of the Almighty ap- 
2 pears. But I muſt contract my Sureey as much 
as may be; and ſhall therefore give only ſuch 
Hints and Touches upon this curious Family of 
Animals, as may ſerve for Samples of the reſt of 
what might be obſerv'd.. 


1 

==: GH AF -& 

) RE | : 3 | _ BED 
: | 3Of rhe Motion of Birds, and the Parts mini- 
51 1 5 ſtring thereto, 


As this Tribe hath a different Motion from that 
A of other Animals, and an amphibious Way of 
Life; ay. in the Air, and partly on the Land and 
Waters; ſo is their Body accordingly ſhap'd, and 
all their Parts incomparably fitted for that Way of 
Tife and Motion; as will be found by a curſory 
Pie w of ſome of the Particulars. And the | 
1. And moſt viſible Thing, is the Shape and 
ike of their Body, not thick and clumſy, but 
comparably adapted to their Flight: Sharp be- 
Pre, to pierce and make Way through the Air, 
Ind then by gentle Degrees riſing to its full Bulk; 
o which we may add, : 
II. The neat Poſition of the Fearhers throughout 
be Body; not rufled, or diſcompoſed, or placed 
di- me this, ſome a contrary Way, according to the 
hall! Method of Chance; but all artificially plac'd (a); 
Wo * . 
| () See before Bok LV, Chap. 12, Note (I). ER 
And 2 2 . 
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for facilitating the Motion of the Body, and its Se- 4 


curity at the ſame Time, by way of Cloathing: 


And for that End, moſt of the Feathers tend back- Þ* 
ward, and are laid over one another in exact and] 
regular Method, armed with warm and ſoft Down! 
next the Body, and more ſtrongly made, and curi- þ * 

ouſly clos'd next the Air and Weather, to fence! 
off the Injuries thereof. To which Purpoſe, a 


alſo for the more eaſy and nimble gliding of the 


Body through the Air, the Proviſion Nature hath þ * 
made, and the Inſtin& of theſe Animals to pre Þ* 
and dreſs their Feathers, is admirable ; both in R- 
ſpect of their Art and Curioſity in doing it, and te 
Oil-bag (C), Glands, and whole Apparatus for! 


that Service. | 


III. And now having ſaid thus much relating 
the Body 's Motion, let us Survey the Grand Inſtr * 
ment thereof, the Ving. Which as they are pri- 
cipal Parts, ſo are __ with great Skill, and pl.! 
ced in the moſt commodious Point of the Body (c, 

o 
6) Mr. Milluelly ſaith, there are two Glands for the Secte. E | 


tion of the unctuous Matter in the Oil-bag, And ſo they ay | 


pear to be in Geeſe. But upon Examination, I find, that nÞ 


molt other Birds, (ſuch at leaſt as I have enquired into, 


there is only one Gland; in which are divers little Cells, end! 
ing in two or three larger Cells, lying under the Nipple « * 
the Oil. bag. This Nipple is perforated, and being preſſed, u“ 
drawn by the Bird's-Bill, or Head, emits the liquid Oil, a 
is in ſome Birds, or thicker unctuous Greaſe, as it is ine“ 


thers. The whole O-bag is in its Structure ſomewhat cor 
formable tothe Breaſts of ſuch Animals as afford Milk. 


6. 


(c) In all Birds that ly much, or that have the moſt Occ ; 
fion for their Wings, it is manifeſt that their Wings are plac Þ 


— 


in the very beſt Part, to balance their Body in the Air, andif 3 
ive as ſwift a Progreſſion, as their Wings and Body are cap: 
ble of: For otherwiſe we ſhould perceive them to reel, and! 


fly unſteadily; as we ſec them to do, if we alter their Aqu-3 
| | Fo, | 


1 
4 
&. 
by 
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to give it in an exact Equipoiſe in that ſubtile Me- 
dium, the Air. TB 

And here it is obſervable, with what incompa- 
rable Curioſity every Feather is made; the Shaft 
exceeding ſtrong, but hollow below, for Strength 
and Lightneſs Sake; and above, not much leſs 
2 frrong, and fill'd with a Parenchyma or Pith, both 

ſtrong and light too. The Yanes as nicely gaug'd 
gon cach Side as made; broad on one Side, and nar- 
rower on the other; both which incomparably mi- 
niſter to the progreſſive Motion of the Bird, as allo 
to the Union and Cloſenefs of the Wing (4). 
3 And 


Cup. * 


* 5 
* 
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poiſe, by cutting the End of one of the Wings, or hanging a 
Weight at any of the extreme Parts of the Body. But as for 
ſuch Birds as have as much Occaſion for Swimming as Flying, 
and whoſe Wings are therefore ſet a little out of the Centre of 
the Body's Gravity. See Book IV. Chap, 8. Note (q), And for 
ſuch as have more Occaſion for Diving than Flying, and whoſe 
Legs are, for that Reaſon, ſet more backward, and their 
Wings more forward. Chap. 4. Note (k) of this Book, | 
(a) The Wiſe Author of Nature hath afforded an Exam- 
ple of the great Nicety in the Formation of Birds, by the 
Nicety obſerved in a Part no more conſiderable than the 
Vanes of the Flag-feathers of the Wing. Among others, 
theſe two Things are obſervable: 1. The Edges of the ex- 
terior or narrow Vanes bend downwatds, but of the inte- 
rior wider Vanes upwards; by which Means they catch, hold, 
and lie cloſe to one another, when the Wing is ſpread ; ſo 
©} FF that not one Feather may miſs its full Force and Impulſe 
upon the Air, 2. A yet leſſer Nicety is obſerv'd, and that is, 
in the very ſloping the 1 of. the Flag-feathers : The inte- 
riour Vanes being neatly flop'd away to a Point, towards the 
outward Part of the Wing; and the exteriour Vanes ſlop'd 
towards the Body, at leaſt in many Birds; and in the Middle 
of the Wing, the Vanes being equal, are but little flop'd. 
So that the Wing, whether extended or ſhut, is as neatly 
flop'd and wem . as if conſtantly trimm'd with a Pair of 


Sciſſors. 
=D $4 (e) Since 
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And no leſs exquiſite is the textrine Art of the 
Plumage (c) allo ; which is ſo curiouſly wrought, 
and ſo artificially interwoven, that it cannot he 
viewed without Admiration, eſpecially when the 
Eye is aſſiſted with Glaſſes. 5 

And as curiouſly, made, fo no leſs curiouſly are 
the Feathers placed in the Wing, exactly accord- 
ing to their ſeveral Lengths and Strength: The 
Principcls (ct for Stay and Strength, and theſe a- 


gain 


” 1 


(e) Since no exact Account, that I know of, hath been gi- 
ven of the Mechani ſm of the Vanes, or Webs of the Feathers, 
my Obſervations may not be unacceptable, The Vare conſiſts 
not of one continu'd Membrane ; becauſe if one broken, it 
would hardly be reparable : But of many Lamine, which are 
thin, ſtiff, and ſomewhat of the Nature of a thin Quill, 
Towards the Shaft of the Feather, (eſpecially in the Flag: 
feathers of the Wing,) thoſe Lamine are broad, &c, of 2 
ſemicircular Form ; which ſerve for Strength, and for the 
cloſer ſhutting of the Lamine to one another, when Impulſe; 
are made upon the Air. Towards the outward Part of the 
Vane, theſe Laminæ grow ſlender and taper : On their under 
Side they are thin and ſmooth, but their upper-outer Edge 
is parted into two hairy Edges, each Side having a different Þ 
Sort of Hairs, laminated or broad at Bottom, and ſlenderand ! 
bearded above the other half, I have, as well as I could, 
repreſented the uppermoſt Edge of one of theſe Laminæ in 
Fig, 18, with ſome of the Hairs on each Side, magnity'd 
with a Microſcope, Theſe bearded Briſtles, or Hairs, on one 
Side the Lamine, have ſtrait Beards, as in Fig. 19, thoſe on 
the other Side, have hook'd Beards on one Side the {lender 
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Part of the Briſtle, and ſtrait ones on the other, as in Fig. 20. 4 
Both theſe Sorts of Briſtles magnify'd, (only ſcattering, and | 2? 
not cloſe,) are repreſented as they grow upon the upper Edge | 


of the Lamina J. i. in Fig, 18. And in the Vane, the hook'd 


Beards of one Lamina, always lie next the ſtrait Beards off 

the next Lamina ; and by that Means lock and hold each - 
ther; and by a pretty Mechaniſm, brace the Lamine cloſe to | 
one another. And if at any Time the Vane happens to be 
ruffled and diſcompos'd, it can by this pretty eaſy Mechaniſm, * 


he reduc'd and repair'd. Vid. Book IV. Chap, 12, Note (n). Y 
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gain well lined, faced, and guarded with the Co- 
gert and Secondary Feathers, to keep the Air 


from paſſing through, whereby the ſtronger Im- | 

ppulſes are made thercupon. 2 

And laſtly, to ſay no more of this Part, that [7 
, | 2 deſerves more to be fig of it, what an admirable . 
Appbaratus is there of Bones, very ſtrong, but with- if 


al light and. incomparably wrought ? of Zopnrs, 
3 which open, ſhut, and every way move, according 
to the Occaſions cither of extending it in Flight, or 
| withdrawing the Wing again to the Body? And 
of various Myſcles ; among which the veculiar 
„ Strength of the Pectoral Muſcles deſerves eſpecial 
| 7 Remark, by Reaſon they are much ſtronger () 
„in Birds than in Man, or any other Animal, not 
made for Flying. 85 | 
IV. Next the Wings, the Tail is in Flight con- 
e ſiderable; greatly aſſiſting in all Aſcents and De- 
& | ſcents in the Air, as allo ſerving to ſteady 955 
x pi „ ht, 


1 Fli 

ct | : | 

4 (5) Petorales Muſculi Hominis ftectentes humeros, parvi & pa- 
1 ; 4 rum carnoſe ſunt z cn æquant dam ant am partevi ommnium Muſ- 
f q culorum Hominis, E contra in Avibus, Pectorales Muſculi vaſtiſſi mi 
„ant, & æquant, imd excedunt, & magis pendent, quam veliqui omnes 
0 Muſculi ejuſdem Avis ſimul ſumpti, Borell. de Mot. Animal. 
vol. I. Prop. 184. | | . 
Mr. Wizughly having made the like Obſervation, hath this 
0 Reflection on it, whence, if it be poſſible for a Man to fly, it is 
__— thought by them who have curiouſly weighed and conſidered the matter, 
5 that be that would attempt ſuch a Thing with Hopes of Succeſs, muſt 
= T fo contrive and adapt his Wings, that be may make ufe of his Legs, 


| aud not his Arms in managing them: (becauſe the Muſcles of the 
Legs are ſtronger, as he obſerves.) Willugh. Ornith, I. 1. 


$ Of Lc. 1. ſect. 19, 

= 3 () Mr. Miaugliy, Ray, and many others, imagine the 
"be | Principal Uſe of the Tail to be to ſteer, and turn the Body in 
m, the Air, as a Rudder. But Borezi hath put it beyond all 


Doubt, that this is the leaſt Uſe of it, and that it is chiefly to 
1 | "nn 4 - alli! 


"=> 


anſwering every Vacillation of the Body. 
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Flight, by keeping the Body upright in that ſubtile 
and yielding Medium, by its readily turning and 
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And now to the Parts ſerving to Flight, let us 
add the nice and compleat Manner of its Perfor- 1 
mance all done according to the ſtricteſt Rules of R 


| Mechaniſm (5). What Rower on the Waters, th 


what Artiſt on the Land, what acuteſt Mathema- in 
tician could give a more agreeable and exact Mo- to 
tion to the Wings, than theſe untaught flying Ar- Þ'F in 


tiſts do theirs! Serving not only to bear their Bo- Þ de 


dies up in the Air, but alſo to waft them along Jon 
therein, with a ſpeedy progreſſive Motion, as allo Þ Sth 
to ſteer and turn them this Way and that Way, T. 
up and down, faſter or ſlower, as their Occaſions Þ'# 
require, or their Pleaſure leads them. ö 
V. Next to the Parts for Flight, let us view te 
Feet and Legs miniſtring to their other Motion: 
Both made light, for eaſier Tranſportation througi Þ 
the Air; and the former ſpread, ſome with Men-! 
branes for Swimming (i), ſome without, for ſteady 8 
Going, 


ve 
ral! 
the 


aſſiſt the Bird in its Aſcents and Deſcents in the Air, and uf Wo": 
obviate the Vacillations of the Body and Wings. For, as for} 3 
turning to this or that Side, it is performed by the Wings ad“ 
Inclination of the Body, and but very little by the help «| 
the Tail. : | . 
() See Borel ubi ſupr, Prop. 182, &. = 
(i) It is conſiderable inall Water-Fowl, how exactly the 
Legs and Feet correſpond to that way of Life. For eithe} 3 
their Legs are long, to enable them to wade in the Waters“ 4. 
In which caſe, their Legs are bare of Feathers a good wil wa 
above the Knees, the more conveniently for this Purpole| Þ cli: 
Their Toes alſo are all abroad; and in ſuch as bear th“ _ 
Name of Mudſuckers, two of the Toes are ſomewhat joined) cia! 
that they may not eaſily fink in walking upon boggy Place ſtre 
And as for ſuch as are whole-footed, or whoſe Toes af anc 
| wevved wo 


* 
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e Going, for Perching, for Catching and Holding 
d of Prey (&), or for Hanging by the Heels to ga- 
ther their Food (J), or to fix themſelves in their 
Places of Retreat and Safety. And the latter, name- 
F ly the Legs, all curved for their eaſy Perching, 
KRooſting, and Reſt, as alſo to help them upon 
their Wings in taking their Flight, and to be there- 
in commodiouſly tucked up to the Body, ſo as not 
to obſtruct their Flight. In ſome long, for Wad- 
ing and Searching the Waters; in ſome of a mo- 
derate Length, anſwerable to their vulgar Occaſi- 
ons; and in others as remarkably ſhort, to anſwer 
their eſpeciat Occaſions and Manner of Life (in). 
To all theſe let us add the placing theſe laſt men- 


| tioned 


4 2 1 
ds OS ee 


. 


| F webbed together (excepting ſome few) their Legs are gene- 
the Frally ſhort, which is the moſt convenient Size for Swimming. 
on: And tis pretty enough to ſee how artificially they gather up 

their Toes and Feet when they withdraw their Legs, or go 
Ito take their Stroke; and as artificially again extend or open 
em-] their whole Foot, when they preſs upon, or drive themſelves 

forward in the Waters. | 


ro have booked, ftrong, and ſparp-pointed Beaks and Talons, fitted for 
Napine, and tearing of Heſfo ; and ſtrong and bracuny Thighs, fer ferik- 
ig down their Prey. Willughby Ornith. I. 2. c. 1. Raii Synopf. 
Av. Method. p. 1. 
) Such Birds as climb, particularly thoſe of the Mood. pecſer 
Kind, have for this Purpoſe (as Mr. Miuugbby obſerves, 1. 2. 
. 4.) 1. Strong and muſculous Thighs. 2. Short Legs and very 
Wrong, 3. Toes ſtanding two forwards and two backwards. 
Their Toes alſo are cloſe Jus together, that they may more 
| Witrongly and firmly lay hold on the Tree they climb upon. 
ate: A. All of them——have a hard ſtiff Tail bending alſo down- 
d wal warde, on which they lean, and ſo bear up themſelves in 
rpoſe( climbing. | . AI 
ar the. . (n) Swifts and Swalloꝛvs have remarkably ſhort Legs eſpe- 
oined,, Mcially the former, and their Toes graſp any Thing very 
Jace, ſtrongly. All which is uſeful to them in building their Neſts, 
es ar: Wand other ſuch Occaſions as neceſſitate them to hang fre- 
ebbel quently 


(Y Some of the Characteriſticks of Rapacious Birds, are, 
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tioned Parts in the Body. In all ſomewhat out of 
the Centre of the Body's Gravity (), but in ſuch | 
as ſwim, more than in others, for the better row. | 
ing their Bodies through the Waters, or to help them 


in that Diving (o) too. 


— 


— 2 by their Heels. But there is far greater Uſe of thi 1 


tructure of their Legs and Feet, if the Reports be true f Þ . 
their hanging by the Heels in great Cluſters Faller the man- 


ner of Bees) in Mines and Grotto's, and on the Rocks by the Þ Z 


Sea, all the Winter. Of which latter, I remember the late! 
learned Dr, Fry told this Story at the Univerſity, and confirmed MF: 
it to me fince, viz. That an ancient Fiſherman, accounted n! 
honeſt Man, being nearſome Rocks on the Coaſt of Cornu, 


ſaw at a very low Ebb, a black Liſt of ſomething 32 v1 
the Rock, which when he came to examine, he foun 
was a great Number of Swalloæus, and, if I miſremember nt, 


of Swifts alſo, hanging by the Feet to one another, as Bes I | 
do ʒ which were covered commonly by the Sea-Waters, bit 
revived in his warm Hand, and by the Fire. All this tie 


Fiſherman himſelf aſſured the Doctor of. Of this, ſee more, Þ 1 | 
Chap. 3. Note (d) of this Book. + 1 


() In Birds that frequent not the Waters, the Wings ar | 4 
in the Center of 2 when the Bird lies along, as in 
an 


Flying; but when it ſtands or walks, the Erection of tie“ 
Body throws the Center of Gravity upon the Thighs and Þ I 


Feet. 


(%) See Chap. 4. Note (k). 3 
= CHAP. |S 
Of the Head, Stomach, and other Parts if | % 

n 2IR DS. 3 


HUS having diſpatched the Parts principally| | 
concerned in the Motion of the Feather d | # 


» 


Tribe, let us proceed to ſome other Parts not yet | E 

animadverted upon. And we will begin with the | $,, 

Head, concerning which I have already taken no- e 
2 * tice | 3 F 


t 


. 
* 
iy 
— 


tice of its Shape for making way through the Air; 
of the Make of the Bill, for gathering Food, and 
other Uſes; the commodious Situation of the Eye; 


and I might add that of the Ear too, which would 
be in the Way, and obſtru& Flight, if 'twas like 
that of moſt other Animals: Alſo I might fay a a 
great deal of the Conformation of the Brain, and 
| Hof the Parts therein wanting, and of others added, 
like to what is obſervable in Fiſhes ; whole Poſture 
iin the Waters reſembles that of Birds in the Air (a), 
and both very different from Man and Beaſts ; 
and laſtly, to hint at no more, I might ſurvey 
the peculiar Structure of the Larynx (6), the 


Tongue, 


E 1 (a) Cerebra Hominum & Quadrupedum in pleriſque ſimilia exiftunt, 8 
22 Capitibus Volucrum & Piſcium contenta, ab utriſque prioribus 

| Yonge diverſa, tamen inter ſe, quoad præcipuas dyn partes m- 
| Sola reperauntur. The Particulars wherein the Brains of Birds 
gand Fiſhes agree with one another, and wherein they differ 


from the Brain of Man and Beaſts, ſee in the ſame juſtly 


Famous Author, W:#is Cereb, Anat. c. 5. 


(b) Circa bifurcationem Aſperæ Arteriæ, elegans Avrtificis libere a- 
gentes indicium detegitur ex Avium comparatione cum Quadrupedibus: 


um Vocis gratia in diverſis Avibus diverſam muſculorum fabricam bi- 


¶urcationi Aſperæ Arteria dederit, quorum nullum veſtigium extat in 


HFHomine & Ouadrupedibus mihi viſis, ubi omnes vocis muſculos capiti 


rterie junxit. In Aquila, &c. ſupra bifurcationem, &c. Steno 


N | n Blaſ, Anat. Animal. p. 2. c. 4. 


The Aſpera Arteria is very remarkable in the Swan, which 
Ss thus deſcribed by T. Bartholin, viz. Aſpera Arteria admirandæ 
atis ſtructuræ. Nam pro Colli longitudine deorſum Oeſophagi comes 


Protenditur donec ad ſternum perveniat, in cujus capſulam ſe incurvo 
Peru inſinuat & recondit, velut in tuto loco & thecd, moxque ad fun- 


dum ejuſdem cavitatis delata ſurſum reftectitur 1 * editurque anguſt zag 


| Fracem ſe fliectit. Miranda hercle modis omnibus conſtitutio & Reſpt - 
' ration; inſervit & Voci, Nam cum in ſtagrorum fundo edulia pro victi 
 Rguerat, longiſſimo indiguit collo, ne longa mora ſuffosationis incarreret 
Periculum. Et certe dum dimidiam fere boram toto Capite & Collo 
5 3 proni: vado immergiter, pedibus in altum elatis cœloque obverſis, ex eg 
NY | h : Arteriq 
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terni, & Claviculis mediis concenſis, quibus ut fulcro nititur, ad Tho- 


— 
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Tongue (c), the inner Ear (d), and many Matter re 
—— des; rer 
Arteriæ que pectoris dictæ vaginæ vecluſa eſt portione, tanquam er bac. 
condo promo ſpiritum baurit. Blaſ. ib. c. 10. i the 
(c) The Structure of the Tongue. of the Wood-Pecker is very 


Bot 
fingular and remarkable, whether we look at its great Length, 
its Bones and Muſcles, its encompaſſing Part of the Neck Þ . 
and Head, the better to exert it ſelf in Length; and again,, 
to retract it into its Cell; and laſtly, whether we look u! 
its ſharp, horny, bearded Point, and the glewy Matter u! 
the End of it, the better to ſtab, to ſtick unto, and dray 
out little Maggots out of Wood, Urilis enim Picis (ſaith C. 
zer) ad Vermiculos, Formicas, aliaque Inſecta venanda talis Lin 
foret, Siquidem Picus, innata ſug ſagacitate cùm deprebendit alili in Þ © 
arboribus, vel carie, vel alia de eausũ cavatis,-Vermes inſet aque di. 
teſcere, ad illas volitat, ſeſeque digitis, unguliſque poſterioribus vobuſtiſ. # © 
ſemis, &. Caude pennis rigidiſſimis ſuſtentat, donec valido ac perau ÞÞ | 
| Reftro arborem pertundat : arbote pertusd, foramini roſtrum immitii, 
ac quo animacula ſtridore excitet percellatque, magnam in arboris ca 
emittit vecem, inſecta vociferatione hac concitata huc itlucque repum; 
Picus v. linguam ſuam exerit, atque aculeis, hamiſque animalia i. 
git, infixa attrabit & devorat, Vid. Blaſii ubi ſupra, p. 2. c. 24, Þ * 
(4) I have before in Book IV. Chap. 3. Note (u), taken u 
tice of what others have obſerved concerning the inner Eu 
of Birds, reſerving my own Obſervations for this Place:! 
Which Ihope may be acceptable, not only for being ſome q] 
them new, but alſo ſhewing the Mechaniſm of Hearing in 7 
General. | 4 
In this Organ of Birds, I ſhall take notice only of three] 
Parts, the Membranes and Cartilagg ; the Columella; and the“ 
Conclave : The Drum, as ſome call it, or Membrana Tympani, I. 
ethers, conſiſts of two Membranes, the Outer, which cover} | 
the whole Meatus, Baſon or Drum, (as ſome call it) and T 
inner Membrane. To ſupport, diſtend and relax the outer Wa. 
moſt, there is one ſingle $86 He reaching from the Sid“ 
ef the Meatus, to near the middle of the Membrane. G 
the top of the Columella is another Cartilage, conſiſting “ 
three Branches, a. h. c. in Fig. 23, The longeſt middle Brandi} 3 
2. is joined to the top of the ſingle upper Cartilage befor 
ſpoken of, and aſſiſts it to bear up the upper-outer Mem} Þ} 
brane : The two Branches, 6. e. are joined to the Os Per 
fum, at ſome Niſtance from the outer Membrane: Upa! 8 
this inner Cartilage, is the inner Membrane fixed, the tw b 
outer Sides of which a, b. and a. e. are joined to the out” b 
Membrane, and made a kind of three-ſquare' 3” = 
. | | en“ 
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1 vering Side-ways, and to hinder them from flying too much 
back: There is a very fine ſlender Ligament extended from 
the oppoſite Side, quite croſs the Aeatus or Baſon, to the 
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1 Deſign of the two Branches or Legs of the Cartilage, 6. c. 


conceive, to keep the Cartilage and Colume#a from wa- 


Bottom ofthe Cartilage, near its joining to the Columeſla. Thus 
much for the Membrane Tympant, and their Cartilages, 


The next Part is the Columella (as Schelhammer calls it.) This 


Is a very fine, thin, light, bony Tube; the Bottom of which 
| ſpreads about, and gives it the Reſemblance of a wooden 


ot-lid, ſuch as I have ſeen in Country-Houſes, It exactly 


& ſhuts into, and covers a Foramen of the Conclave, to which it is 

A braced all round, with a fine ſubtile Membrane, compoſed 
Jof the tender Auditory Nerve, This Bottom or Baſe of 
the Colume#a, I call the Operculum. | 


The laſt Part, which ſome call the Labyrinth, and Cochlea, 


| { conſiſting of Branches more like the Canales Semicirculares in 


an, than the Cochlea, I call the Conclave Auditiis. It is (as 


in moſt other Animals) made of hard context Bone. In 
q moſt of the Birds I have opened, there are circular Canals, 
I ſome larger, ſome leſſer, croſſing one another at right An- 
Toles, which open into the Conclave, But in the Gooſe it is o- 
| Ftherwiſe, there being cochleous Canals, but not like thoſe 
Jof other Birds. In the Conclave, at the Side oppoſite to the 

F Operculum, the tender Part of the Auditory Nerve enters, and 
lineth all thoſe inner retired Parts, viz. the Conclave and Ca- 
nals. 


As to the Paſſages, Columna, and other Parts obſervable in 


Ine Ear of Birds, I Hall paſs them by, it being ſufficient to 
my Purpoſe, to have deſcribed the Parts principally concern- 
Jed in the Act of Hearing. And as the Ear is in Birds the 


moſt ſimple and incomplex of any Animals Ear; ſo we may 
from it make an eaſy and rational Judgment, how Hearing is 


; performed, viz. Sound being A Tremor, or Undulation in the Air, 
cauſed by the Collifion of Bodies, doth, as it moves along, 


ſtrike upon the Drum, or Membrana Tympani of the Ear. 


Which Motion, whether ſtrong or languid, ſhrill, or ſoft, 
tuneful or not, is at the ſame Inſtant impreſſed upon the 
Cartilages, Columella, and Operculum, and ſo communicated to 


the Auditory Nerve in the Conclave, 
And now if we compare the Organ and Act of Hearing, 
with thoſe of Sight, we ſhall find | 
Hearing, as the Retina is to Sight; that ſonorous Bodies make 
their Impreſſions thereby on the Brain, as viſible Objects do 
by the Retina. Alſo, that as there is an Apparatus in the Eye, 
by the opening and ſhutting of the Pupil, ta make it com 
| pond 


that the Conclave is to 


25 
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beſides; but for a Sample, I ſhall only inſiſt upon 5 | 
the wonderful Proviſion in the Bill for the judging 3 * 


of the Food, and that is by peculiar Nerves lodged 3 tha 
therein for that Purpoſe ; ſmall and leſs numerous in of 
ſuch as have the Aſſiſtance of another Senſe, the to 


Eye; but large, more numerous,and thickly branch- 
ed about, to the very End of the Beak, in ſuch 28 
hunt for their Food out of Sight in the Waters, in 
Mud, or under Ground (e). And 


ſpond to all the Degrees of Light, ſo there is in the Ear, to 
make it conformable to all the Degrees of Sound, a noble 
Train of little Bones and Muſcles in Man, &c. to {train and 
relax the Membrane, and at the ſame Time to open and ſhut 
the Baſis of the Shapes (the ſame as what I call the Oferculun 
in Birds:) But in Birds there is a more fimple, but ſuthcient 
Apparatus for this Purpoſe, tender Cartilages, inſtead of Bone: 
and Joints, to correſpond to the various Impreſſions of Sounds, 
and to open and ſhut the Operculum. Beſides which, I ſuſped 
the Ligament I mention'd, is only the Tendon of a Muſcle 
reaching to the inner Membrana Tympani, and joined thereto 
(as I Gnd by a ſtricter Scrutiny) and not to the Cartilage, 2 
I imagined. By this Muſcle, the inner Membrane, and by 
Means of that the Outer alſo, canbe diſtended or relaxcd, az 
it is in Man, by the Malleus and its Muſcle, Ec, wo 
(e) Flat. billed Birds, that grope for their Meat, have three Pair f i 
Nerves, that come into their Bius, whereby they have that Accuracy n 
diftinguiſo what is proper for Food, and what ts be rejected by thir 
Taſte, when they do not ſee it, This <vas moſt evident in a Du 
Bid and Head; Ducks having larger Nerves that come into their Bil 
than Geeſe or any other Bird that I have ſeen ; and therefore quae 
and grope out their Meat the moſt, But then I diſcovered none f 
theſe Nerves in round-bil/'d Birds, But ſince, in my Anatomies it 
the Country, in a Rook, I firſt chſerved two Nerves that came down be- 
#<vixt the Eyes into the upper Bill, but conſiderably ſmaller than any f 
the three Pair of Nerves in the Bills of Dacks, but larger than le 
Nerves in any other round-bilPd Birds, And it is remarkable that theſe 
Birds, more than any other round-bilPd Birds, ſeem to Grope for ther | he 
Meat in Cocu-dung, &c. Mr. J. Clayton, in Philoſ. Tranſ. Þ * 
No. 206. | 1 
1 obſerv'd three Pair ef Nerves in all the broad-bilbd Birds at!!! 
could meet with, and in all ſuch as feel for their Food out of Sight, 35 | 
Sripes, Moodcochs, Curlews, Geeſo, Ducks, Teals, Widgeons, = g 5 
Tleſe 


l. (Car. II. The Stomach of Birds. 351 
on And now from the Head and Mouth, paſs we to 
ne its near Ally, the Stomach, another no leſs notable 
ed ¶ than uſeful Part; whether we conſider the Elegancy 


in of its Fibres and Muſcles, or its Multiplicity ; one 


the to ſoften and macerate, another to digeſt ; or its 
c Variety, ſuited to various Foods, ſome membra- 
Indus, agreeable to the frugivorous, or carnivorous 
in Kind; ſome muſculous and ſtrong (F), ſuited to 
nd the Comminution, and grinding of Corn and 
Grain, and fo to ſupply the Detect of Teeth. 

be ! And now to this Specimen of the Parts, I 
and might add many other Things, no leſs curiouſly 
contriv d, made and ſuited to the Occaſions of theſe 
en Volatiles; as particularly the Structure and Lodg- 
ner ment of the Lungs (g); the Configuration of the 


nds, i 2 

ed | 1 * N — ; Þreaft, 
cle, Deſe Nerves are very large, equalling almoſt the Optic Nerve in Thick- 
eto 1 /,. Taus are diſtributed nigh the End of the upper Bill, and are 
„Pere very much expanded, paſſing through the Bone into the Membrane, 


by ing the Roof of the Mouth, Dr. A. Moulen, Ibid. No. 199. Or 


,3 poth in Mr. | 9897 Abridg. v. 2. p. 861, 862. 

) The Gixxard is not only made very ſtrong, eſpecially 
in the Granivorous; but hath alſo a Faculty of Grinding what 
therein. For which Purpoſe, the Bird ſwalloweth rough 
tones down, which when grown ſmooth, are rejected and 
aſt out of the Stomach, as uſeleſs. This Grinding may be 
eard in Falcons, Eagles, &c. by laying the Ear cloſe to them, 
When their Stomachs are empty, as the famous Dr. Harvey 
ith. De Generat. Exer. 7. 
As to the Strength of the Gizzard, and the Uſe of Stones ta 


he Digeſtion of Fowls, divers curious Experiments may be 
Pet with, try'd by Seigneur Redi, with Glaſs-Bubbles, folid 
Plaſs, Diamonds, and other hard Bodies. See his Exp. Nat. 
00) It is no leſs remarkable in Birds, that their Lungs ad- 
ere to the Thorax, and have but little Play, than that in o- 
her Animals they are looſe, and play much, which is a good 
Froviſion for their ſteady Flight. Alſo they want the Dia- 
Fragm, and inſtead thereof, have divers large Bladders made 


CY 3 ne into the other. 'Theſe Membranes ſcem to me to _—_ 
2 ar 


I thin tranſparent Membranes, with pretty large Holes out of 


at Rooſt. The Neck alſo might deſerve our No. 1 


1 . * — ——— —— — OR — _— 


352 The Lungs of Birds. Book VII. 
Breaſt, and its Bone, made like a Keel, for commo- 
dious Paſſage through the Air, to bear the large and 
ſtrong Muſcles, which move the Wings, and to 
counterpoiſe the Body, and ſupport and reſt it upon 


tice, always either exactly proportion'd to the a 
Length of the Legs, or elſe longer, to hunt ot 
Food, to ſearch in the Waters (Y); as alſo to coun. 
terpoiſe the Body in Flight (i). And laſtly, Imight 
here take Notice of the Detect of the Diaphragm, Þ* 
44 Jo 


for Ligaments, or Braces to the Viſcera, as well as to contain 4 | 


Air. Towards the upper Part, each Lobe of the Lungs; (i: 


perforated in two Places, with large Perforatien ; where 
one is towards the outer, the other towards the inner bn 
of the Lobe. Through theſe Perforations, the Air hath: 
Paſſage into the Belly, (as in Book I. Chap. 1. Note (b); ) tha BW 
is, into the foremention'd Bladders ; ſo that by blowing in» Ja 
the Aſpera Arteria, the Lungs will be a little rais'd, and t. 
whole Belly blown up, ſo as to be very turgid. Which doub: i 
leſs is a Means to make their Bodies more or leſs buoyan, fp 
according as they take in more or leſs Air, to facilitate ther: 
by their Aſcents, and Deſcents: Like as it is in the Air 
ders of Fiſhes, in the laſt cited Place, Note (2). 4 
(Þ) Such Birds as have long Legs, have alſo a long Neck; for u 
erherauiſe they could not commediouſiy gather up their Food, either uh 
Land, or in the Water. But on the other Side, thoſe which have ln" 
Necks, have not always long Legs, as in Swans whoſe Necks ſerif $ 
them to reach to the Bottom of Rivers, &c, Willughby's Ornitha 8 
L I. c. 1; Tet; 7. . 2 
(7) We have ſufficient Inſtances of this in Geeſe, Ducks, & 
whoſe Wings, (their Bodies being made for the Convenien« 
of Swimming,) are placed out of the Centre of Graviti/Y 
nearer the Head, But the extending the Neck and Head 
Flight, cauſeth a due Æquipoiſe and Libration of the Bod 
upon the Wings; which is another excellent Uſe of the lo 
Necks of theſe Birds, beſides that of reaching and ſearchi 
in the Waters for their Food. F 
But in the Heron, whoſe Head and long Neck, (althou 
tuck'd up in Flight,) overbalance the hinder Part of the b. 
dy; the long Legs are extended in Flight, to counterpoiſe th 
Body, as well as to ſupply what is wanting in the Tail, fran 
the Shortneſs of it. | (k] Sm 
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l. Crap. III. Migration of Birds. 383 
0- ſo neceſſary in other Animals to Reſpiration; and 
nd Þ alſo of divers other Parts redundant, defective, or 
to varying from other Animals, But it would be te- 
on dious to inſiſt upon all; and therefore to the Ex- 
o-. amples already given, I would rather recommend 
tie a nice Inſpection (&), of thoſe curious Works of 
out God, which would be manifeſt Demonſtrations of 
the admirable Contrivance and Oeconomy of the 
Bodies of thoſe Creatures. 


zm, From the Fabrick therefore of their Bodies, I 
wall paſs to a Glance of one or Two Things, re- 


tan BY lating to their State; and ſo conclude this Genus 
en of the Animal World. 1 

Pan OY . 1 8 — 
an:! (&#) Seno thus concludes his Myology of the Eagle, Imper- 
tha ect hac Muſculorum deſcriptio, non mings arida eſt Legentibus, quam 
into fr petantibus fuerit jucunda eorundem preparatio, Elegantiſſima enim 
Uthe Nechanices artificia, creberrime in illis obvia, verbis non niſi obſcurs 


OY ; exprimuntur, carnium autem ductu, tendinuni colore, inſertionum pro- 
van, ortione, & trochl:arum diſtributione oculis expoſita omnem ſiqperant 
here mirationem. Steno in Blaſ. Anat, Animal. p. 2. c. 4. 


e eee eee eee IL eee 
ther IS | | 
" 2 3 RD CHAP 
rh! Of the Migration of BIRDS. 
nts Noncerning the ate of this Tribe of Animals, 
IF the firſt Thing I ſhall ſpeak of, (by Reaſon 
od himſelf inftanceth in it,) ſhall be their Migra- 


ion, mention'd, Jer. viii. 7. Zea, the Stork in 
in he Heaven. knowerh her appointed Times, and 
be Turtle, and the Crane, and the Swallow 
bſerce the Time of their Coming; but my Peo- 


il * : Ple, &c. 
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beſt and only proper Seaſons to go and come. Th 


354 Migration of Birds. Boox VII | 
In which Act of Migration, there are two Things The 
to me exceedingly notable. One is what the 'Text ha 
{peaks of, their knowing their proper Times for 
their Paſſage, when to come geh, when to go; 6 
allo that ſome ſhould come when others go; and 
ſome others go when theſe come. There is no doubt 
but the Temperature of the Air, as to Heat and 
Cold, and their natural Propenſity to breed their i 
Young, may be great Incentives to thoſe Creature; 
to change their Habitation: But yet it is a very odd 
Inſtin&, that they ſhould at all ſhift their Habitz. Þ 
tion; that ſome certain Place is not to be found in 
all the Terraqueous Globe, affording them conveni. MEI 
ent Food and Habitation all the Year, either in th: 
colder Climes, for ſuch as delight in the cold 
Regions; or the hotter, for ſuch Birds of Paſſaz Þ 
as fly to us in Summer. N 1 
Alſo it is ſomewhat ſtrange, that thoſe untauglt, Þ@ 
unthinking Creatures, ſhould ſo exactly know tie 


gives us good Reaſon to interpret the v - 
pointed Times (6), in the Text, to be ſuch Times 
as the Creator hath appointed thoſe Animals, and] 
hath accordingly, for this End, imprinted upon their f 
Natures ſuch an Inſtinct, as exciteth and movetiÞY 
5 them 


(a) Curioſa res eſt, ſcire, quam exacts boc geuuſ avium L Gruum] ] 
quotannis obſervet tempora ſui reditus ad nos, Anna 1667, prone pl 
Crues comparuerunt in campeſtribus Piſa 20 Feb, & c. F. Reds 
Exp. Nat. p. 100. ubi plura. 5 | ht 
(e) From Ny“ indixit, conftituit, ſcil, cum, vel tenpus, ubi c po 
quando aliquid fieri debet. Buxt. in verb. 3 
De voluntate ſud certiarem reddidit. Con. Kircher concordant. ] 
Pars. 1. Col. 1846. "WID Generaliter pro re ali qua certi, ate] 7 
tats, & definite accipitur, 1, Pro tempore certo & conſtituto. 2. 
Deine pro feſto ſeu Sclenuitate, que certo 2 Halo tempore celebratur. 3 
Pro loco certo conſtituto. Id. Ibid. Col. 1847. (c) 265 


nap. III. Migration of Birds, 356 
Them this, at proper Times, to fly from a Place 
nat would obſtruct their Generation, or not afford 
Tonvenient Food for them, and their Young, and 
Bhat is wanting for Food or Incubation. : 
Aud this leads me to another Thing remarkable 
and Bn this Act of Migration; and that is, That thoſe 
thinking Creatures ſhould know what Way to 
eer their Courſe (c), and whither to go. What, 
ut the Great Creator's Inſtinct ſhould ever move a 
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itz- por fooliſh Bird, to venture over vaſt Tracts of 
a in Hand, but eſpecially over large Seas ? If it ſhould 


Bt ſaid, That by their high Aſcents up into the Air, 
ey can ſee croſs the Scas; yet what ſhould teach 
dr BF perſwade them, that that Land is more proper 
ſa: Ir their Purpoſe, than this? That Britain, (for 

I ſtance, ) ſhould afford them better Accommodati- 


it, s than Ægypt (d), than the Canaries, than Spain, 
the oa : „%%% Ox 
This! (c) Quis non cum admiratione videat ordimem & politiam peregri- 
) 2 Wtinn Avium, in itinere, turmatim volantium, per longos terrarum 


mes CO naris tractus abſque Acu maring * uis eas certum iter in 
| "Fs mutabili regione docuit? Quis preterite ſigna, & future vie in- 


and " 7H Quis eas ducit, nutrit, & vitæ neceſſaria miniſtrat ? Ouis in- 


their | . & hoſpitia illa, in qui biss victum veperiant, indicauit; modumque 
* Vodi loca in peregrinationibus ſuis inveniendi? Hec ſant ſuperant fo- 

* am captum & induſtriam, qui non niſi longis experientiis, multis 

them! rariis, charti: geographicis, & acits magneticæ bene icio. 

aii marium & terrarum tractus conficere tentant & audert: 

rum! d. de Beaufort. Coſmop. divina Seck. 5. Cap. 1. 

prime -) 1 inſtance articularly in AÆgypt, becauſe Mr, Niuually 


Red 0 nks Swazows fly thither, and into Æthlopia, &c. and thas 
Wy do not lurk in Holes, or under Water, as Olaus Magnus 


whj of Ports. Vide Orzith, lib. 2, cap. 3. But Etmuller puts the 
tter out of Doubt; who ſaith, Memini me plures, quam quas 

xxdant, aimnus caperit, Hirundines arctè coacervatas intra Piſcinæ cannas, 

, ane. glacis prorſus ad ſenſum ex animes pulſantes tamen, reperriſſe. Et 


95 Aller Diſſert. 2. cap. 10. ſect. 5; This, as it is like what O, 
% Perus Gaith, ſo is 4 Confirmation of it. The Archbiſhop's 
Ei Aa 2 Account 


Dctake themſelves to another Place, affording all 


"nr; - 
— 
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or any of thoſe many intermediate Places oy 
: 


which ſome of them probably fly. 
And laſtly, to all this, let us briefly add the Ac. 


commodations theſe Birds of Paſſage hace, toe. 


able them to take ſuch long Flights, iS. the Lenętſ 


Book VI. | 


of their Wings, or their more than ordinanf 
: * 


Strength (e) for Flight. 


Account is, In Septentrionalibus aquis ſæapius caſu Piſcatoris exiÞ 3 


> 


hurtur Hirundines, in modum conglomerate maſſe, que ore ad u, 


ala ad alam, & pede ad pedem poſt proncipium autumn! ſeſe inter a) 3 
Maſſa autem illa per imperitos adi 
extracta, atque in æſtuaria portata, caloris acceſſu Hu 
dines reſolute, volare quidem incipiunt, ſed exiguo tempore durart. 


nas deſcenſure colligarunt, 
centes 


Mag. Hiſt. I. 19. c. 20. 


Since my penning this Note, we had, at a Meeting of 
Royal-Society, Feb. 12, 1715. a farther Confirmation of 6: 
lowvs retiring under Water in Winter, from Dr. Colas, a peru 
very curious in theſe Matters; who ſpeaking of their WM 
Fiſhing inthe Northern Parts, by breaking Holes, and da 
ing their Nets under the Ice, ſaith, That he ſaw fixtcen Sil 
lows ſo drawn out of the Lake of Samrodt, and about Thi 
out of the King's great Pond in Reſineilen ; and that at H 
bitten, near an Houſe of the Earl of Dohna, he ſaw two du, 
that could ſcarce itand 


—3—- 


lows juſt come out of the Waters 


Thy 


ing very wet and weak, with their Wings hanging on 


Ground: And that he hath obſerv'd the Swallows tobe i 


weak for ſome Days after their Appearance. 


(e) As Swaows are well accommodated for long Fla 
by their long Wings, ſo are 8 by the Strength of 
th of their Wings, . 1 
Quails have but ſhort Wings for the Weight of their Bu 
and yet they fly from us into warmer Parts againſt Winter 
to us in Spring, croſſing our Seas. So divers 'Travellerstcl 
they croſs the Mediterranean twice a Year, flying from Es 4 
to Africa, and back again: Thus Bellonius, in Mr. Mis 
ſaith, When we ſaid from Rhodes to Alexandria of Egypt, 
m Quails ing from the North towards the South were taken u ( 
Flip ; aubence I am werily perſwaded, that they ſbift Places: For foi 
ly alſo, ehen I ſaiPd out of the Iſle of Zant #0 Morea, or Negrop0 : 
in the Spring-Time, I Had obſervꝰd Quails flying the contrary Way, f . 
South to North, that they might abide there all Summer, At <cbich 148 


be 


alſo, there cvere a great many taken in our Ship, Ornith. p. 179. 1 
C H 1 


- 
8 
3 . 


pectoral Muſcles, by the Bread 
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e AM CH A p. IV. 
to en. 


engt Of the Incubation of BIRDS. 


nat A Nother Thing relating to the State of this 
X + Tribe of Animals, is their Incubation, 
And firſt, the Egg it {elf deſerves our Notice. Its 
arts withia, and its cruſty Coat without, are ad- 
irably well fitted for the Buſineſs of Incubation. 
hat there ſhould be one Part provided for the For- 
ation of the Body (a), before its Exit into the 
Vorld, and another for its Nouriſhment, after it is 
dme into the World, till the Bird is able to ſhift 
r, and help it ſelf; and that theſe Parts ſhould be 
nada accurately brac d, and kept in due Place (5), is 
ende ertainly a deſign'd, as well as curious Piece of 


Rs 


's ext 
d 6, 
ter c 
0s ace; 
1 Hin 3 
ant. (8 


16 of til 
a Perl | 1 


t Thin 1 
1 orkmanſhip. And 
wo Su 


(a) The Chicken is form'd out of, and nouriſb d by the PVhite alone, 
it be grown Great, The Yolk ſerves for the Chicken*s Nouriſpment, 
fer it is wel grown, and partly alſo after it is hatch'd, For a good 
art of the Yolk remains after Excluſion, being veceiv'd into the Chicken's 
ly ; and being there weſerv'd, as in a Store-houſe is by the | Ap- 
endicula, or Ductus Inteſtinalis, ] AS by A Funnel, convey'd into 
Guts, and ſerves inſtead ef Milk, &c. Willughby's Ornith. 1. 
c. 3. Ipſum animal ex albo liqucre Ovi corporatur, Cibus ejus in 
eo eſt. Plin, lib. 10. cap. 53. : 
Ariſtotle ſaith, The long arp Eggs brings Females; the round ones. 
th a larger Compaſs at the ſbarper End, Males, Hiſt. An. 1. 6. c. 


After which, he tells of a Sott at Syracuſe, that ſate Drink- 


tand, 
19 0 
o be ol 


5 Fligh 2 
1 of ti: 
:ir Book 
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om En 2 
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taken u 


E2ypt, of hatching Eggs in Dunghills. 


For n 
Jegr OP 1 7 
1 ch End of the Egg is a Treddle, ſo call'd, becauſe it v. 
rmerly thought to be the Sperm of the Cock. But the > 
7 theſe, (faith Dr. Harrey in Milugh. Ornith, c. 3.) is to be, a> 

= - | a3 aero, 


decther ; ſo each of the Parts, (the Yolk and Inner White 
leaſt,) are ſeparated by Membranes, involving them. 


g ſo long, till Eggs were hatch'd ; as alſo the Cuſtom of 
6) As the Shell and Skin keep the Yolk and two Whites 
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And then as to the A& it ſelf, of Incubation, 
What a prodigious Inſtinct is it in all, or almoſt al] 
the ſeveral Species of Birds, that they, andonly they, 
of all Creatures, ſhould betake themſelves to this 
very Way of Generation 2 How ſhould they be 
aware that their Eggs contain their Young, and that 
their Production is in their Power (c)? What ſhould 
move them to betake themſelves to their Neſts, and 
there with Delight and Patience to abide the due 
Number of Days? And when their Voung are got- 
ten into the World, I have Already ſhewn how ad- 
mirable their Art, their Care, and rey is in bring- 
ing them up until, and only until, they are able to 
ſhift for themſelves, | | 

And 


ln. 


*tavere, the Poles of this Aicrccoſm, and the Connections of all the Mem. 
branes tæbiſted and knit together, by which the Liquors are noi only con. 
ferv'd, each in its Place, but do alſo retain their due Poſition one tv 
another, 'This, although in a great Meaſure true, yet doth 
not come up to what I have my ſelf obſerv'd ; for I find, 
that theſe Chalaze, or Treddles, ſerve not barely to keep the 
Liquors in their Place, and Poſition to one another; but alſo 
to keep one and the ſame Part of the Yolk uppermoſt, let 
the Egg be turn'd nearly which way it will; which is done 
by this Mechaniſm : The Chalaze are ſpecifically lighter 
than the Whites, in which they ſwim ; and being bac to 
the Membrane of the Volk, not exactly in the Axis of the 
Yolk, but ſomewhat out of it, cauſeth one Side of the Lo 
to be heavier than the other; ſo that the Volk being by the 
Chalaz@ made buoyant, and kept ſwimming in the midit of 
two Whites, is by its own heavy Side kept with the ſame 
Side always uppermoſt ; which uppermoſt Side, I have 
ſome Reaſon to think, is that on which the Cicatricula lies; 
that being commonly uppermoſt in the Shell, eſpecially in 
ſome Species of Eggs more, I think, than others. 

() All Birds lay a certain Number of Eggs, or nearly that 
Number, and then betake themſelves to their Incubation ; 


put if their Eggs be withdrawn, they will lay more. Of 


 »high, fee Mr, Ray's FJ; of Grd, p. 157. £4) The 


* cwldy 
= ova f 


. 


| like the 
more plainly expreſſed in Fob xxxix. 14, 15, 16, 


b va pariunt, ut v. g. Alkæ, Lomwiæ, Anates, Arcticæ, fc, hr - 
: A ies 


ChAp. IV. | Incubation of Birds. 359 
And laſtly, when almoſt the Whole Tribe of 
Birds do thus, by Incubation, produce their Young, 
it is a wonderful Deviation, that ſome few Fami- 
lies only, ſhould do it in a more novercal Way (4), 
without any Care or 'Trouble at all, only by lay- 
ing their Eggs in the Sand, expoſed to the Heat 
and Incubation of the Sun. Of this the Holy 
Scripture it ſelf gives us an Inſtance in the Ol- 
trich : Of which we have an Hint, Lam. iv. 3. 
The Daughter of my People is become cruel, 
Oftriches in the Wilderneſs. This is 


17. [The Oſtrich] /eaveth her Eggs inthe Farth, 
and warmeth them in the Duſt, and forgetteth 


| that the Foot may cruſh them, or that the wild 


Beaſt may break them. She is hardened againſt 
her Toung ones, as thaugh they were not hers : 
Her Labonr is in vain, Without Fear. Becauſe 


GOD hath deprived her of Wiſdom, neither hath 
| He imparted unto ber Underſtanding. In which 


Words I ſhall take Notice of three Things: 1. 


Of this anomalous Way of Generation. It is not 
very ſtrange, that no other Incubation but that of 


the 


(4) The Tabon is a Bird no bigger than a Chicken, but is 


ſaid to lay an Egg larger than a Gooſe's Egg, and bigger than 
the Bird it folk” : 4 ch 


Theſe they lay a Yard deep in the Sand, 
where they are hatch'd by the Warmth of the Sun ; after 


= which they creep out, and get to Sea for Provinons. Navaret?'s 


Account of China in Collect. of Voyages, Vol. 1. This Account is, 


in all Probability, borrow'd from Nieremberg, or Hernandez, 


(that copy'd from him,) who call this Bird by the Name of 


3 Dale, and its Eggs Tapun, not the Bird it ſelf, as Nevarette 
doth. But my Friend Mr. Ray ſaith of it, Hiſtoria iſtbæc pro- 


cldubio fabuloſa & falſa eſt, Quamrvis enim Aves nonnully maxima 


uud 


a 4 
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_ only by the Heat of the Sun, till the Young be excluded. Fer the Write" 
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the Sun, ſhould produce their Voung; but it is very 
odd and wonderful that any one Species ſhould ya. Þ 
ry from all the reſt of the Tribe. But above all, 2. 
The ſingular Care of the Creator, in this Caſe, is 
very remarkable, in ſupplying ſome other Way the! 
Want of the Parcnt-Animals Care and Er (2), BY i 
ſo that the Young ſhould, notwithſtanding, be bred | 
up in thoſe large and barren Deſarts of Arabia and 
Africa, and ſuch like Places where thoſe Bird 
dwell, the moſt unlikely and unfitting (in all Hu- 
man Opinion) to afford Suſtenance to young hely-| 
leſs Creatures; but the fitteſt therefore to give De 


monſtrations of the Wiſdom, Care, and eſpecial Pro. «[ 


vidence of the Infinite Creator and Confſervator offi: 
the World. 3. The laſt Thing I ſhall Remark i 

That the Inſtincts of Irrational Animals, at leaſt oi 
this ſpecify'd in the Text, is attributed to GOD. 
For the Reaſon the Text gives why the Oftrich i-Þſuc 

hardened againſt her Toung Ones, as though 

they were not hers, is, Becauſe GOD hath d. 

| 4 . OY "2 

priv d her of Wiſdom, and not imparted Under 
Standing to her; i. e. He hath denied her tha 
243 8 | Wiſdom 
juſmodi tamen unum duntaxat, non plura, ova porunt antequam it | 1 | 
bent : nec ullam in rerum naturg avem dari exiſtimo cujus ova albunin 
careant. Cum Albamen præcipua ovi pars ſit, quodque primun fa 
alimentum ſubminiftrat, Raii Synop. Av. Meth. p. 1595. 
(e) The Eggs of the Oſtrich being buried in the Sand, are cherifri 


- 


<— 


of Natural Hiſtory do generally agree, that the old Birds, after 18 
have laid and covered their Eggs inthe Sand, forſake them, and tale 1 
more Care of them, Willugh. Ornith. 1. 2. c. 8. ſect. 1. IJ 
But there is another Ofrich [of America] which Acavet telg 
us of, that takes more Care of her Young, by carrying four ad than; 
her Egge, a little before the hatcheth, to four Parts of hei ben! 
Neſt, there to breed Worms for Food for her Young. Acre Orne 
Diſc. in Phileſ, Tranſ, No, &. N ** 
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S Wiſdom, He hath not imparted that Underſtand- 
ing, that 2, that natural Inſtinct to provide for, 
and nurſe up her Young, that moſt other Creatures 
of the ſame, and other Tribes, are endowed with. 
Thus I have diſpatch'd what I intended to inſiſt 
upon concerning the State of this Set of Animals; 
FT ofwhich, as alſo of their admirable Inſtincts, a great 
deal more might deſerve our eſpecial Obſervation ; 
particularly the admirable Curioſity, Art, and Va- 
tiety of Nidification (J), uſed among the various 
Species of Birds; the great Sagacity, and many 
FF Artifices uſed by them in the Inveſtigation and Cap- 
ture of their Prey (g), the due Proportion of the 
more and leſs uſeful, the Scarcety of the Voracious 
and Pernicious, and the Plenty of the Manſuete and 
Uſetul (). Alſo the Variety of their Motion and 
light might deſerve Conſideration, the Swiftneſs of 
ſuch whoſe Food is to be fought in far diſtant Pla- 
ces, and different Seaſons (2); the flower Motion, 
| 


Dat S nn,. n 


fand ſhort Flights, of others more Domeſtick ; and 
even the Aukwardneſs of ſome others to Flight, 
i} whoſe Food is near at Hand, and to be gotten with- 
Put any great Occaſion of Flight (&). Theſe, and 
ivers other ſuch like Things as theſe, Iſay, I might 
have ſpoken more largely unto ; but I ſhall paſs them 


() See Book IV, Chap, x3. 

(e) See Book IV. Chap. 11, and 14. 

8 &) See Book IV. the Beginning of Chap. 10. 

A) See Book IV. Chap, 8. | 

8 The Colymbi, or Douckers, having their Food near at 

land inthe Waters, are remarkably made for Diving therein. 

2&7 heir Heads are ſmall, Bills ſharp-pointed, Wings ſmall, Legs 

flat and broad, and placed backward, and nearer the Tail 
Phan in other Birds; and laſtly, their Feet; ſome are whole 

| Footed, ſome cloven footed, but withal fin- toed. Vide Miuugb. 
1 Ornith, lib, 3. K . | g 


the curious Mechaniſm of that Artiſt is had in Re- 3 


Dove, or an Eagle () to fly but a ſhort Space. Aud 


contrived and made all the noble Varicty of Bird; 


made, miſplaced, redundant, or defective, in allt 


nec Arberis ſolium, fine ſuarum partium convenientid dereliquit, Au- | z 


guſtin, de Civ. Dei, I. 5, c. II. 
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by with only a bare Mention, having already taken] 
Notice of them in the Company of other Matters 
of the like Nature, and manifeſted them to be Ag; Þ ted 
of excellent Deſign, Wildom, and Providence, in! the 
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the Great Creator. : Beit 
CHRIS Y * 
The CONCLUSION. 2 


AND now, if we reflect upon the Whole Mat- 1 
- ter, we ſhall here find another large Tribe o « 
the Creation, abundantly ſetting forth the Wiſdon {7 
and Glory of their Great Creator. We praiſe the h. e 
genuity and Invention of Man, for the Contrivance 
of various pneumatick N we think them wit- 
ty, even for their unſucceſsful Attempts to ſwimi, 
and ſail through that ſubtle Element the Air; and 


membrance, and praiſed to this Day, who made : 


is not therefore all imaginable Honour and Prai 
due to that Infinite Artiſt, that hath ſo admirably Þ* 


that hath with ſuch incomparable Curioſity and A 
formed their Bodies from, Head to Tail, without] 
and within, that not ſo much as any Muſcle, oÞ* 
Bone, no, not even a Feather (5) is unartificiallyÞ 


(a) Vide Beok V. Chap. 1. Note (aa). 5 'Y 
(b) Deus non ſolum Angelum, & Hominem, ſed nec exigui & c-. 
gemptibilts animantis viſcera, nec Avis pennulam, nec Herbs foſculun, , 


3 
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ſeveral Families of this large Tribe? But every 
Thing is ſo incompara bly performed, ſo nicely fit- 
ted up for Flight, as to ſurpaſs even the Imitation of 
the moſt ingenious Artificer among mortal rational 
Beings. | 


1 44d: bid hdd 
= CfFINSECTS ard REPTILES. 
Jane 
5 En 


5 _ Of INSECTS in General. 
| H diſpatch d that Part of the Ani- 


mal World, which uſed to be accounted 
1 the more perfect, thoſe Animals ſtiled leſs 
perfect or imperfect, will next deſerve a Place in 
our Survey, becauſe when ſtrictly enquired into, 
ve ſhall find them to be fo far from deſerving to 
be accounted mean and deſpicable Parts of the 
Creation, owing their Original and Production to 
Putrefactions, c. as ſome have thought, that we 
call find them, I ſay, noble, and moſt admirable 
he Works of GOD. For, as the famous Natural Hi- 
ſtorian, Pliny (a), pretaceth his Treatiſe of In- 
a ecte, to prevent the Reproach of —— 
3 | as 


* 
* 


5 3 | (a) In magnis ſiquidem corporibys, Sc. Plin, Nat. Hiſt. I. IT; 
e. 2: l Ho | (6) Us; 


s way 


N 


great Bodies, ſaith he, Nature had a large and 


Things is never more compleat than in the leaſi 
Things. For which Reaſon he intreats his Rea- 
ders (as I do mine) that becauſe they flighted $* 
many of the Things themſelves which he tot 
Notice of, they would not therefore diſdainfull ÞY 
condemn his Accounts of them, ſiuce, ſaith he, in 
the Contemplation of Nature, nothing oug ht 


364 Cf Heck. Boox VIII 
(as might be thought) to ſo mean a Subject: In 


eaſy Shop to work upon obſequious Matter; 
whereas, in theſe ſo ſmall, and as it were ng 
Bodies, what Foot ſteps of Reaſon, what Power, 
whats great Perfection is there ? Of this having 
given-an Inſtance or two of the exquiſite Senſes, 


and curious Make of ſome Inſects (4), he then 
goes on, We admire, ſaith he, the turrigerous 


Shoulders of Elephants, the lofty Necks and 4 . 


Creſts of others; but, ſaith he, the Nature if 


ſeem Stperfluous. | 


Thus that eminent Naturaliſt hath made he 
own, and my Excuſe too; the Force and Verity! 
whereof will farther appear, by what I ſhall ſay off 
theſe Animals which (as deſpicable as they hates 


; (65) Ubi tot ſenſus ecHocavit in Culice? Ft ſunt alia difu minori, Y 
Sd ubi Viſum in eo prætendit: Ubi Guſtatum applicavit ? Ubi Odo. 
tum inſeruit? Ubi vero truculentam illam & portione maximan wen © 
ingeneravit ? Oua ſubtilitate Pennas adnexuit ? prelengavit Pedun 
crura? Diſpoſuis jejunam Caveam, uti Aluum ? Avidam Sanguin, 
EP potiſimum human, ſitim, accendit ? Telum vero perfodiendo terevig | 
quo ſpiculavit ingenio? Atque ut in capaci, cum cerni non poſſit exil. 
tas, ita reciprocd geminavit arte, ut fodiendo acuminatum pariter ſo-W* 
bendoque fiſtuloſum eſſet. Quos Teredini ad perforanda Robora cur 
ſono teſte dentes affixit ? Potiſſimunque & ligno cibatum fecit: Sed iu. 
rigeros Elephantorum miramur humevos, Taurorumquie colla, EP tructi 1 
— #n ſublime jactus, Tigrium rapinas, Leonum jubas, cum rerum natuil Þ 


* . . - . oy b a. * 
nuſqunm mavis quam in mini mis, tote fit, Plin, ibid, 


| becnjf 
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been, or perhaps may be thought) we ſhall find as 
exquiſitely contrived, and curiouſly made for that 
Place and Station they bear in the World, as any 
other Part of the Animal World. For if we conſi- 
der the innumerable Variety of their Species, the 
prodigious Numbers of Individuals, the Shape and 
Make of their little Bodies, and every Part thereof, 
their Motion, their Inſtincts, their regular Genera- 


tion and Production; and, to name no more, the 
2 incomparable Beauty and Luſtre of the Colours of 
many of them, what more admirable and more 
manifeſt Demonſtration of the Infinite Creator, 
than even this little contemned Branch of the A- 
nimal World 2 But let us take a ſhort View of 
3 Particulars. | 


e 
Of the Shape and Structure of Inſects. 


4 LEI us begin with the Shape and Fabrick of 


their Bodies. Which although it be ſomewhat 


different from that of Birds, being particularly, for 
the moſt Part, not ſo ſharp before, to cut and make 
way through the Air, yet is better adapted to their 
Manner of Life. For conſidering that there is little 
Leceſſity of long Flights, and that the Strength and 
Activity of their Wings doth much ſurpaſs the Re- 
ſiſtance their Bodies meet with from the Air, there 
vas no great Occaſion their Bodies ſhould be fo 
|| F ſharpened before. But the Condition of their Food, 
and the Manner of gathering it, together with the 
great Neceſſity of accurate Viſion, by that admira- 


ble 


DCs 


366 The Shape of Inſects. Book VIII. 
ble Proviſion made for them by the reticulated | 
Cornea of their Eyes; theſe Things, I ſay, as they | 
required a larger Room, ſo were a good Occaſion vi 
for the Largeneſs of the Head, and its Amplitude 
before. But for the reſt of their Body, all is well 
made, and nicely poiſed for their Flight, and every | 
other of their Occaſions. 1 

And as their Shape, ſo the Fabrick and Mak: 
of their Bodies is no leſs accurate, admirable, and 
ſingular ; not built throughout with Bones, and 
cover'd with Fleſh and Skin, as in moſt other 
Animals; but cover'd with a curious Mail of a 
| middle Nature (2), ſerving both as Skin and Bone 
| too, for the Shape, as well as Strength and Guard, 
| | of the Body; and as it were on Purpoſe to ſhew, 

Il That the Great Contriver of Nature is not bound 
| | up to one Way only. | 


- ——̃— 
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(a) Inſecta non videntur Nervos habere, nec Offa, nec Spinat, nir 
Cartilaginem, nec Pinguia, nec Carnes, nec cruſtam quidem fragilen, 
ut quædam marina, nec que jure dicatur Cutis ſed media cujuſdan 
inter omnia hæc nature corpus, &. Plin. Nat. Hiſt. I. 11. c. 4. 

1 
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i CHAP. IL 
6 Of the Eyes and Antenng of Inſects. 
[ 


1 this laſt- mention d Guard, we may add! 

that farther Guard provided in the Eyes and ff 

Antenne. The Structure of the Eye, is, in all | 

Creatures, an admirable Piece of Mechaniſm ; but | 
that obſervable in the Eyes of Inſects ſo peculiar, 
that it muſt needs excite our Admiration : Fenced ÞJ 
with its own Hardneſs, yea, even its own accurate FWdaric 
"© "OR 2: Viſion, Me al 


Ap. III. Eyes and Antenne of Inſects. 367 
Viſion, is a good Guard againſt external Injuries ; 
ind its Cornea, or outward Coat, all over beſet 
Frith curious, tranſparent, lenticular (a) Inlets, en- 
bling thoſe Creatures to ſee, (no doubt, ) very ac- 
Wuratcly every Way, without any Interval of Time 
Ir Trouble to move the Eye towards Objects. 
And as for the other Part, the Antennæ, or 
Frelers, whatever their Uſe may be in cleaning 
e Eyes, or other ſuch like Uſe ; they are, in 
l Probability, a good Guard to the Eyes and 
Read, in their Walk and Flight, enabling them, 
the Senſe of Feeling, to diſcover ſuch Annoy- 
ces, which by their Proximity may perhaps 
„ eſcape 
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) The Cornea of Flies, Waſps, ©. are ſo Common an 
| Entertainment with the Microſcope, that every Body knows 
is a curious Piece of Lattice-work. In which this is re- 
 [Emrkable, that every Foramen is of a lenticular Nature; fo 
It we ſce Objects through them topſey-turvey, as through 
many convex Glaſſes : Yea, they become a ſmall Tele- 
pe, when there is a due focal Diſtance between them and 
ens of the Microſcope. 
his lenticular Power of the Cornea, ſupplies, (as IL ima- 
e,) the Place of the Cryſtalline, i? not of the vitreous 
mour too, there being neither of thoſe Humours that ! 
"1d ever find, (although for Truth ſake, I confeſs I have 
been ſo diligent as I might in this Enquiry ;) but inſtead 
Humcurs and Tunicks, J imagaine that every Lens of the 
ea, hath adiſtinct Branch of the Optic Nerve miniſtring to 
and rendring it as ſo many diſtin& Eyes. So that as moi: 
mals are binocular, Spiders for the moſt Part octonocular, 
am ſome, (as Mr. Willugbby thought, Raii Hiſt, Inſect. p. 12, 
Pocular; ſo Flies, &c. are multocular, having as many Eyes 
here are Perforations in their Cornee, By which Means, 
ther Creatures are oblig'd to turn their Eyes to Objects, 
Nee have ſome or other of their Eyes ready plac'd towards 
oeccs, nearly all round them; Thus particularly it is in 
Dragon-EH, (Libeua,) the greateſt Part of whoſe Head is 
leſs'd by its Eyes : Which is of excellent Uſe to that 
„ aatious infect, for the ready ſeeing and darting at ſmall 
Mes all round it, on which it preys, I. 


368 yes and Antennæ, &c. Boox VinÞ 


| Eyes to Objects; ſo there is no Neceſſity of the Retina, d 


one and the ſame Diſtance, are fitted only to ſee diſtati 


eſcape the Reach of the Eyes and Sight (5). Be. 
ſides which, they are a curious Piece of Workman. 
ſhip, and in May, a very beautiful Piece of ( 
Garniture to the Body. 


(0 It is manifeſ}, that Inſects clean their Eyes with the 
Fore-legs, as well as Antenne, And conſidering, that as the 
walk along, they are perpetually feeling, and ſearching be! 
fore them, with their Feelers, or Antenne ; therefore I am u 
to think, that beſides wiping and cleaning the Eyes, the Uk =_ 
Here nam'd may be admitted. For as their Eyes are in Hav. 
moveable, ſo that no Time is requir'd for the turning tei 


Optic Nerve being brought nigher unto, or ſet farther of fm 
the Cornea, (which would require Time,) as it is in othe 
Animals: But their Cornea and Optic Nerve, being always fil 


Objects, but not ſuch as are very nigh : Which InconvenienMl 
the Feeleys obviate, leſt it ſhould be prejudicial, in occaſion 
the Inſe& to run its Head againſt any Thing. = 
And that this, rather than the wiping the We is the cha 
Uſe of the Feelers, is farther manifeſt from the ten ii 
the F!:f Fly, and many other Inſects, which are ſhort, a 
ſtrait, and incapable of being bent unto, or extended oi 
the Eyes: As alſo from others enormouſly long, ſuch i 
thoſe of the Capricorni, or Goat-chafers, the Cadeww-Fly, and 
vers others, both Beetles and Flies. | 2 
(c) The lamellated Antennæ of ſome, the clavellated a 
thers, the neatly articulated of others, the Feather'd ande 
vers other Forms of others, of the Scarab Papilioul 
Gzat, and other Kinds; are ſurprizingly Beautiful, vm 
viewd through a Microſcope. And in ſome, thoſe A 
diſtinguiſh the Sexes: As in the Gnat-kind, all thoſe vil 
Tufts, Feathers, and Bruſh-horns, are Males ; thoſe vm 
ſhort, ſingle ſhafted Antenna, are Females. - 
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W Of the Parts and Motions of Inſects. 


be. j ROM the Head, paſs we to the Members; 


concern d in their Motion. And here we 
n have a copious Subject, if I was minded to expa- 
de tiate. I might take Notice of the admirable Me- 
u rhaniſm in thoſe that creep; the curious Oars in 


Whoſe amphibious Inſects that ſwim and walk (a); 
he incomparable Proviſion made in the Feet of 
uch as walk, or hang upon ſmooth Surfaces (S); 


un he great Strength and Spring in the Legs of ſuch 
5 ; as 
cu 3 Ll TS 


= (2) All the Families of Hydrocanthari, Notonecti, &c. have 
heir hindmoſt Legs made very nicely, with commodious 
2 oyats flat, and Briſtles on each Side towards the End, ſerv- 
ns for Oars to ſwim; and then, nearer the Body, are two 
if Spikes, to enable them to walk when Occaſion is. 
= () might here name divers Flies, and other Inſects, who, 
eides their ſharp hook'd Nails, have alſo ſkinny Palms to 
heir Feet, to enable them to ſtick on Glaſs, and other fmooth 
ESBodics, by Means of the Preſſure of the Atmoſphere. But 
ecauſe the 5 will illuſtrate another Work of Nature, 
well as this, I ſhall chuſe a ſingular Piece of Mechaniſm, 
one of the largeſt Sorts of Hydrocantbari. Of theſe large 
nes there are two Sorts, one largeſt. all black, with Antennæ 
andſomely emboſs'd at the Ends. The other ſomewhat leſ- 
Er, hardly ſo black, with capillary Antennæ; the Forehead, 
ages of the Vagine, and two Rings on the Thorax, of a 
awny Colour. The Female hath Vagine prettily furrow'd, 
he Male ſmooth. But that which is moſt to our Purpoſe in 
his Male, is a Flap, or hollowiſh Cap near the middle Joynt 
f the Fore-legs; which when clap'd on the Shoulders of the 
Female in Coitu, ſticks firmly thereon: After the Mannet as 1 
14 ave ſeen Boys carry heavy Stones, with only a wet Piece 


f Leather clap'd on the Top of the Stone. ns 
3 wy Bb ( 0) Thus 


370 Parts and Motions Book VIII. 


as leap (c); the ſtrong and well-made Feet and 
Talons of ſuch as dig (4): And to name no more, 
the admirable Faculty of ſuch as cannot fly, to 
convey themſelves with Speed and Safety, by the 
Help of their Webs (e), or ſome other Artifice to 


make their Bodies lighter than the Air FJ): "Theſe 12 


ad 


Y Thus Grafeppers and Crickers have brawny ſtrong Thign, (Wl 
with long, ſlender, but ſtrong Legs, which enable them to 


ap with great Apility and Strength. 


le —_ 
(d) J have wonder'd to ſee with what great Quickneſ, Wa 
Art and Strength, many Veſpe-Ichneumons, Wild-Bees, and 


Beetles, perforate the Earth; yea, even Wood it ſelf: Bu 


the moſt remarkable Animal in this Way, is the Ale C, 
in Bok IV. Chap. 1 Note (5). | 5 


(e) I have with | 
Webs, and fail away by the Help thereo 


in their Claims, and very amicable in the Matter. 


Spiders, that have ſome Way of Conveyance, as little known 
to us, as that of Spiders formerly was. Thus the Squillul, 


- pulices Arboreſcente , and microſcopical Ani malcules of the ſtag- 


nating Waters, ſo numerous in them, as to diſcolour ſome- 


times the Water, and make them look as if they were on 


ge 


eaſure often feen peice dart out their 1 
For the Manner 
of which, ſee Mr. Lowth, Abridg, Vol, 2. p. 794. from Dr. 
Lifer and Dr. Hulſe, who both claim'd the Diſcovery there. Wi 
of, And do both ſeem to have hit thereupon, without an 
Foreknowledge of what each other hath diſcover'd, asis i 
ſaid in the laſt cited Place, and as I more particularly find by Wt 
Mr. Ray's Phileſ. Letters, Printed Ann. 1718. p. 95, c. B; Wl 
which alſo Ifind the two ingenious Doctors were very model: Wn 
n one of 
Dr. Lifter's to Mr. Ray, he thinks there is a fair Hint of th: 
Darting of Spiders in Ariſtet. Hifi, An. I. 9. c. 39. And in 
Pliny, I. II. c. 24. But for their I, that the Ancient 
are ſilent of, and he thinks it was ſeen firſt by him. And in! 
another Letter, Far, 20, 1670. ſpeaking of the Height 8p. 
ders are able to fly, he ſaith, The laſt October, &c. I 
Notice, that the Air cus very fu of Webs, I forthwith mounted to 1 
| Top of the higheſt. Steeple on the Minſter, [in York,] and could then: np 
diſcern them yet exceeding high above me, Some that felt and uu 
intangled upon the Pinacles, I tot, and found them to be Lupi; hid 
Kind ſeldom or never enter Houſes, and cannot bs ſuppos'd to have takn 
_ #heir Flight from the Steeple, - | 4 
() There are, (I imagine, ) divers Animals, as well 6 


9 
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and a Multitude of other fuch like Things as theſe; 
might, I ſay, take Notice of, as great Evidences 
of the Infinite Creator's Wiſdom: But leſt I ſhould 
pe too tedious, I will confine my Obſervations to 
Ihe Legs and Wings only. And theſe, at firſt 
View, we find to be incomparably fitted up for 
Heir intended Service, not to over-load the Body, 
Por in the leaſt to retard it; but to give it the moſt 
proper and convenient Motion. What, for Example, 
ann be better contriv'd, and made for this Service, 
ban the Wings 2 Diſtended and ſtrengthen'd by 
he fineſt Bones, and theſe cover'd with the fineſt 
„Id lighteſt Membranes, ſome of them * 
3 1 wit 
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3 


) 
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ed Red, Yellow or Green, or cover'd with a thick green 
umz; all which is nothing but Animalcules of that Colour, 
That theſe Creatures have ſome Way of Conveyance, I 
Include; becauſe moſt ſtagnating Waters are ſtock'd with 
em; new Pits and Ponds, yea, Holes and Gutters on the 
ops of Houſes and Steeples. That they are not bred there 
ES equivocal Generation, every ingenious, conſidering Phi- 
Nopher will . that they have not Legs for travelling 
far, is manifeſt from Inſpection? And therefore I am apt to 
ik, that they have ſome Faculty of inflating their Bodies, 
darting out Webs, and making their Bodies buoyant, and 
„ bter than Air; or their Bodies, when dry, may be lighter 
In Air, and fo they can ſwim from Place to Place; or 
Eggs of ſuch as are oviparous, may be light enough to 
Eat in the Air. But thenthe Viviparous, (as my late inge- 
2 us Friend, Mr. Charles King, ſhew'd me the Pulices aquat. 
c are; theſe (I ſay,) can't be this Way accounted for. 
Die Cauſe of theſe latter Suſpicions was, that in the Summer 
"Months, I have ſeen the Pulices arboreſ. and the green Scum on 
Waters, (nothing but Animalcules, as I {aid,) lie in a 
nner dry on the Surface of the Waters; (at which Time, 
have ſhewn in Book IV. Chap, 11, Note (n), ) thoſe Ani- 
. |S icules copulate ; and perhaps, they may at the ſame Time 
Inge their Quarters, and ſeek out new Habitati ons for their 
in.] merous Offspring, as well as themſclves, AER 
9 B b 2 (s) bt 


—_ 


ing it upright, and ſteady in Flight, it is an adm. 


cContriv'd, for the moit compendious, and commodious fol ; 
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with neat and beautiful Feathers (g); and many of ; 1-230 


them provided with the fineſt Articulations, and 
Foldings, for the Wings to be withdrawn, and! 
neatly laid up in their YVagine, and Caſes, ani 
again readily extended for Flight (). P 

And then for the Poiſing of the Body, and kee 


rable Artifice and Proviſion for this Purpoſe , h 
ſome, by four Wings (i); and in ſuch as have hu 
two, by Pointels, and Poiſes plac'd under te 

Wings, on each fide the Body. And * 


(g) It is well known to all Perſons any way converſant it 
microſcopical Obſervations, that theſe elegant Colours «iſ 
Mots, and Butterflies, are owing to neat and well-made Fi 
thers, ſet with great Curioſity and Exactneſs in Rows, au 
good Order. - 

(%) All that have Elyira, Scarabs (who have whole EHM 
or reaching to the Podex, or the "HurxvaedaTeper, ſuch i 
Earwigs, and Staphilini of all Sorts, do, by a very curiu 
Mechaniſm, extend and withdraw their membranaccut 
Wings, (wherewith they chiefly fly z) and it is very pre, 
to ſee them prepare themſelves for Flight, by thruſting ou 
and unfolding their Wings; and again withdraw thoſe Jim 
and neatly fold in the Membranes, to be laid up ſafely i 
their Elytra or Caſes. For which Service the Bones are , 
plac'd, and the Joynts miniſtring thereunto are accurate i 


ing up the Wings. | 1 
i) For the keeping the Body ſteady and upright in Fig 
it generally holds true, (if I miſtake not,) that all bipenm 
edinſeas have e e e to the Body, under the hinder bu 
of their Wings; but ſuch as have four Wings, or Wings wii 
Elitra, none, If one of the Poiſes, or one of the leſſer au 1 
liary Wings be cut off, the Inſect will fly as if one Side 
verbalanc'd the other, until it falleth on the Ground; ſo 
both be cut off, they will fly aukwardly, and unſteadily, / 
nifeſting the Defect᷑ of ſome very neceſſary Part. Theſe P 
or Pointells, are, for the moſt Part, little Balls, ſet at the Iq 
of a {lender Stalk, which they can move every Way at Piet 
ſure. In ſome they ſtand alone, in others, (as in the wil 
Hefp-Hly 'Tribe,) they have little Covers or Shields, oy 
WAIT 
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And laſtly, It is an amazing Thing to reflect 
upon the ſurprizing Minuteneſs, Art, and Curio- 
ty of the () Joynts, the Muſcles, the Tendons, 
the Nerves, neceſſary to perform all the Motions 
bf the Legs, the Wings, and every other Part. I 
{Have already mention'd this in the larger Animals; 
put to conſider, that all theſe Things concur in 
minute Animals, even in the ſmalleſt Mite ; yea, 
he Animalcules, that, (without good Microſcopes,) 
cape our Sight; to conſider, I ſay, that thoſe 
EQninuteſt Animals have all the Joynts, Bones, Muſ- 
les, Tendons and Nerves, neceſſary to that brisk 
Ind ſwift Motion that many of them have, is ſo 
«SMupendious a Piece of curious Art (/), as plainly 
1 | mani- 


+ 4 vhich they lie and move. The Uſe, no doubt of theſe Poiſes, 
ind /econdary leſſer Wings, is to poiſe the Body, and to ob- 
Fate all the Vacillations thereof in Flight ; ſerving to the 


doi ſect, as the long Pole, laden at the Ends with Lead, doth 


ren; Me Ropedancer. | 

ang (+) As all the Parts of Animals are mov'd by the Help of 
u geſe; ſo there is no doubt, but the minuteſt Animals have 
c Ich like Parts: But the Muſcles and Tendons of ſome of 
e ie * Inſects, and ſome of the leſſer too, may be ſeen 
rat 1 With a Microſcope, | 

fac 00 The minute Curioſities, and inimitable Fineries, ob- 
„ rvable in thoſe leſſer Animals, in which our beſt Microſco- 
ligh es diſcover no Botch, no rude ill-made Work, (contrary to 
cn phat is in all artificial Works of Man, ) Do they not far more 
r bi eſerve our Admiration, than thoſe celebrated Pieces of 
5 uman Art? Such as the Cup made of a Pepper-Corn, by 
n /ald Nerlinger, that held 1200 Ivory Cups, all gilt on the 
by ges, and having each of them a Foot, and yet affording 
z oom for 400 more, in the Ephem. Germ, T. 1. Addend, ad 
* erz. Such alſo was Phaeton in a Ring, which Galen thus 


flets upon, when he ſpeaks of the Art and Wiſdom of the 
aker of Animals, particularly ſuch as are ſmall, Quanto, 

aith he, ipſum minus fuerit, tanto majorem admirationem tibz exci- 
bit ; quod declarant Opifices cum in corporibus parvis aliquid inſeut- 
pt 2 epjus generis oft quod nuper 18 in Annulo Phagjonta qua- 

8 3 b 1 
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{nt 5 
it manifeſteth the Power and Wiſdom of the Infinite 
i Contriyer of thoſe inimitable Eineries. But having 
[| nam'd thoſe minute Animals, Why ſhould I men- 
[0 tion only any one Part of their Bodies, when we 
[} have, in that little Compaſs, a whole and complex 
1 | Body, as exquiſitely form'd, and, (as far as own 
int Scrutiny can poſſibly reach,) as neatly adorn'd, ; | 


1 the largeſt Animal ? Let us conſider, that there ve 
| have Eyes, a Brain, a Mouth, 'a Stomach, En- 
| trails, and every other Part of an Animal Body, 3 
|| well as Legs and Feet; and that all thoſe Pam 
| have each of them their neceſſary Apparatus oh 
Nerves, or various Muſcles, and every other P 
that other Inſects have; and that all is cover'd aud No 
guarded with a well-made Tegument, beſet wit 
Briſtles, adorn'd with neat Imbrications, and m- 
ny other Fineries. And laſtly, Let us conſider ui 
how little Compaſs all Art and Curioſity may li, 
even in a Body many Times leſs than a ſmall Gran 
of Sand (n); ſo that the leaſt Drop of Water ca 
„ | | . contauf 
tuor equis invettum ſculpſit, Omnes enim equi frenum, os, & den ; 
anteriores habebant, &c, And then having taken Notice, th, 
the Legs were no bigger than thoſe of a Gnar, he ſhews tu NT 
their Make did not come up to thoſe of the Gnat; as all N . 
ſaith he, Major adbuc alia quedam eſſe videtur artis ejus, qui pi, Cl 
cem candidit, Vis atque Sapientia, quod, &. Cum igitur Ars tau, [ rib 
n tam abjedtis animalibus appareat, ——quantam ejus Vim ac Si n d 
entiam in præſtantioribus ineſſe putabimus? Galen. de Uſ. Part. | 4 | 
. is | ty 
1 | (n) It will in ſome Meaſure appear, how wonderfully mi 
0; aute ſome microſcopical Animalcules are, by what follows iu 
| 1 the next Note, But becauſe more particular Examples woul 2 he 1 
be endleſs, I ſhall refer to the Obſervations of Mr. Leuum lle I 
£oeck, and others, in the Philaſ. Tranſ, and elſewhere, 001 ive 
. N —— SI : al. 
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contain many of them, and afford them alſo ſuffici- 
ent Room to dance and frisk about in (2). 
Having ſurvey'd as many of the Parts of Inſects 
as I care to take Notice of;“ I ſhall in the next 
place ſay ſomewhat of their State, and Circum- 
ſtances of Life. And here I ſhall take Notice only 
ot two Things, which have been only hinted at 
before; but will deſerve more particular Conſide- 
ration here, as being Acts of a wonderful Inſtinct; 
namely, Their Security of themſelves againſt 
Winter; and their ſpecial Care of preſerving their 
pecies. | | 255 


) It is almoſt impoſſible, by Reaſon of their perpetual 
Motion, and changing Places, to count the Number of the 
Animalcules, in only a Drop of the green Scum, upon Water; 
but 1 gueſs I have fometimes ſeen not fewer than 100 friſk- 
ing about in a Drop no bigger than a Pin's Head. But in 
och a Drop of Pepper-water, a far greater Number; theſe 
Peing much leſs than thoſe. | 
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1 Sagacity f Infeits to ſecure themſelves 
| againſt Winter. -—- | 


dentt > ; 

tab T is an extraordinary Act of Inſtinct and Saga- 

all, . 7 7 © 
city, obſervable in the Generality of the Inſe&- 


1 . 
Tribe, that they all take Care to ſecure themſelves, 
by Ind provide againſt the Neceſſities of Winter, That 


Frhen the Diſtreſſes of Cold and Wet force them, 
ni hey ſhould retire to warm and dry Places of Sa- 
e Nety, is not ſtrange; but it is a prodigious Act of 
aun Ihe Infinite Conſervator's Care, to enable ſome to 
ve in a different Kind of Inſect-State; others to 
e Hb live, 


other commodious 


ſects which live in this State, becauſe they are very nume | 
rous, but only remark two Things obſervable in their Sagi Mot fo 
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live, as without Action, ſo without Food; and o- ! 
thers that act and eat, to lay up in Summer ſuffici. ¶ poc 
ent Proviſions againſt the approaching Winter, Cre 
Some, I ſay, live in a different State; for having Bi 
ſufficiently fed, nouriſhed, and bred up themſelve; N Iti 
to the Perfection of their Yermicular, Nymph: wit! 
State, in the Summer-Months, they then retire to o 


Places of Safety, and there throw off their N. oft 


pbha, and put on their Aurelia or Chryſalis-Star 
for all the Winter, in which there are no Occaſion; 
for Food. This is the conſtant Method of many 
Families of the Inſe&-Tribe (a). = i 
But there are others, and ſome of them in ther 
moſt perfect State too, that are able to ſubſiſt in: 
kind of 'Torpitude, or Sleeping State, without a] 
Food at all; by Reaſon as there is no Action, b 
no Waſte of Body, no Expence of Spirits, ad I 
therefore no need of Food (5). Bild 3 


(a) It would be endleſs to enter into Particulars here, be. 
cauſe all the Papilionaceous, Fleſo, and Ichneumon-Fly Tribes, ant Wl 
all others that undergo the Nympha and Aurelia. State, b. 
tween that of the Egg and Mature-State, (which are ven! 
numerous) appertain to this Nete, For a Sample theren 
only, I ſhall take what ſome may think a mean one, but iſÞ * 
conſidered, deſerves our Admiration, and that is the Sag 
city of the White Butter-fly Caterpillar, which having fed i, 
Felt its due Time, then retires to Places of Security. I har? 

een great Trains of them creeping up the Walls and Pol 
of the next Houſes, where, with the Help of ſome Cobweb 
like Filaments, they hang themſelves to the Cielings, aud“ 
laces, and then become Aureliz ; in which 

State and Places they hang ſecure from Wet and Cold, ti 
the Spring, and warmer Months, when they are tranſmuteſf 
into Butter-flies. | I 
(5) I ſhall not name any of the particular Species of E 


city in this Matter: 1. That they are not driven by Strets Pwar 
Weather to their Retirement, but ſeem as naturally to " ive. 
| tant 


3 


f But for others that move and act, and need 
Food, it is a prodigious Inſtin& and Foreſight the 
Creator hath imprinted on them, to lay up ſuffici- 
"Sent Food in Summer for the Winters (c) Neceſſi- 
ties and Occaſions. And it is very pretty to ſce 
with what unwearied Diligence all Hands are at 
work for that Purpoſe, all the warmer Months. 
of this the Holy Scripture it ſelf gives us an In- 
Mance in the Aut, calling that little Animal ex- 
verding wiſe. Prov. xxx. 24. And the Reaſon is, 
per. 25. The Ants are a People not ſtrong, Jet 
*Þ 5 8 ES they 
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fake themſelves thereto, as other Animals do to Reſt and 
Sleep. For before the Approach of cold Weather, towards 
| the Ead of Summer, we may ſee ſome Kinds of them flock- 
Ing together, in great Numbers, within Doors (as Swa#ows do 

erke before they leave us) as if they were making ready 
Pr their Winter's Reſt. 2. That every Species betakes it 
Elf to a proper convenient Receptacle ; ſome under the 
Naters to the Bottoms of Ponds ; ſome under the Earth, 
elow the Froſts; ſome under Timber, Stone, c. Bing on 
de Ground ; ſome into hollow Trees, or under the Bark, or 
the Wood; ſome into warm and dry Places; and ſome in- 

dry alone. | 
() There are not many Kinds that thus provide their 
© Food before-hand. The moſt remarkable, are the Art and 
ie Bee; concerning the firſt of which, Origen hath this Re- 
Park, viz; De ſolertid Formicarum, venture hyemi mature proſpici- 


I ro/as condunt, ne rurſus enaſcantur, ſed per annum alimento ſint non 
nd} pt iocinationem Formicarum in cansa debemus credere, ſed almam ma- 
ich en Naturam bruta quoque fic ornantem, ut etiam minimis addat 
il 4 quadam ingenia. Orig. cont. Celſ. L. 4. 

But as for Waſps, Hornets, Humble- bees, and other Mild- bees, 
Ee Ichneumons, and divers others that carry in Materials for 
eſts and Food; this is only for the Service of their Genera- 
Pen, for hatching their Eggs, and nouriſhing their Young, 
g Pot for Supplies in Winter; for they all forſake their Neffe 


ive) without Food all that Time. 


(4) Hes 
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rium, ſibique invicem ſub onere feſſis ſuccurrentium ; quodque fruges 


sc wards Winter, and retire to other Quarters, living (I con- 
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they prepare their Meat inthe Summer. aud vi 
therefore Solomon ſends the Sluggard to this littt . 
contemptible: Creature, to learn; Wiſdom, Fore. | 
ſight, Care and Diligence. Prov. vi. 6, 7, 8. 
zo: the Aut, thou Sluggard, conſider ber Hau 
and be wiſe : dohich having no Guide, Own 
feer, or Ruler, provideth ber Meat in the Sun. 
mer, and gathereth her Food in the Haroeft. 
To this Scriptural Example, give me leave tf 3 
anticipate, and ſubjoin an Obſervation of the fr 
ther great Wiſdom of this little Creature; and 
that is their unparallelled zrepyn, their 'Tenderne;, 
Sagacity, and Diligence about their Young (% 
Tis very diverting, as well as admirable to f 
15 | 2 5 e, wg 
(% Hos vermiculos Formicarum Ova vulgò vocatos] ini 
bili get & cura Formice educant, ſummamque dant operan, ui 
vel tantillum, quod ſpectet eorum vermiculerum educationem atqu 1 
tritionem, omittant : quem in finem fere ſemper eoſdem ore circun WY 
tant ſecum, ne ulla eos lædet injuria. In muſeo mes nonnullas iſtiu , 
neris formicas, vitro terrd repleto, concluſas cum Vermiculis iſtis a 
dabam e ibi non fine jucunditate ſpectabam, quo terra fieret in ſup»fil® 
feccior, eo profundius Formicas cum fœtibus ſuis prorepere : cum wilh ® 
aquam adfunderem, viſu mirificum erat, quanto affectu, quanti ſvg 
eitudine, quania Tro 27 omnem in eo collocarent operam, ut feu 4 
ſuos ſicciore EP tuto loco reponerent. Sepius vidi, cùm aliquot dien | 
aqus caruiſſent, atque cum affuſs tantillo aqug terram illam hun, 
zarem, e veſtigio a Formicis fœtus ſuos eo loci fuiſſe allates, qui il ſk 
diftintte conſpiciebam moveri atque ſugere humorem. Multoties iv lh, 
conatus, ut eos Ver miculos ipſe educarem, at ſemper conatum fefei/i} 
gentus : neque ipſas Formicarum Nymphas alimenti jam nen init 
unquam fine ipſis Formicis potut fotu artificiali excludere, J. Swat 
merd. Epilog. ad Hiſt. Inſect. pag. 153. 4 
Sir Edward King, who was very curious in examining td 
Generation of Ants, obſerves their great Care and Diligence 0 
1. About their Sperm, or true Eggs, which is a fine wü 
Subſtance, like Sugar, which they diligently ather togeth'' NN 
into a Heap, when ſcattered ; and on which they lie in Mi: | 
titudes, (I ſuppoſe, by way of Incubation.) 2. I have ober = 


4 
1 
$ Ee 
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a with what Affection and Care they carry about 
le their Young in their Mouths, how they expoſe 
„ themſelves to the greateſt Dangers, rather than 
leave their Young expoſed or forſaken; how they 
remove them from Place to Place in their little 
Hills, ſometimes to this Part, ſometimes to that, 
or the Benefit of convenient Warmth, and pro- 
per Moiſture; and then again withdraw, and guard 
hem againſt Rain and Cold. Now that this great 
W iſdom which the Scriptures attribute unto, and is 
Hiſcernible in this little Animal, is owing only to 


> 


a Fc Inſtinct, or Infuſions of the Great Conſerva- 
r of the World, is evident, | becauſe either this 
n Wiſdom, Thought, and Forecaſt, is an Act of the 
Ill 


f Animal it ſelf, or of ſome other Being that hath 
Wilſdom. But the Animal being Irrational, tis im- 
Poſſible it can be its own Act, but muſt be deriv- 
N, or received from ſome Wile Being. And who? 
Nhat can that be, but the Infinite Lord, Conſer- 
% Ftor and Governor of all the World ? 
ej þ l d, faith he, in Summer, that in the Morning they bring up 
„ oſe of their Young (call'd Ant-Eggs) towards the Top of 
14 { E - . . 
e Bank : So that you may from 10 in the Morning, until 
eus or 6 in the Afternoon, find them near the Top for the 
u Moſt Part on the South - ſide the Bank. But towards 7 or 8 
v4 Night, if it be cool, or likely to rain, you may dig a Foot 
u ep before you can find them. Pßbiloſ. Tranſ. No. 23. or Mr. 


ties . 


2 rborp's Abridg, V. 2. p. 7, and 9. 
exlty 3 | . . 

1 CHA P. VI. N 
ec Of the Care of Inſeits about their Young. 
Wü ; 4 . | 3 
e IE other notable. Inſtin& I am to treat of, is 
bien the peculiar Art and Care of the Inſect-Tribe, 

_— | X - ; about 


ns they 
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hall fix only upon two Things relating to ther {i 


ceptacles and Places for their Eggs and Seed, 3 


Subſiſtence is in the Waters (5), in the Water 
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about the Preſervation of their Species. Here! 
might ſpeak of many Things, but I have occaſo- 
nally mentioned divers of them before, under Wt 
ſome or other of the General Heads, and therefore 


Special Art and Care about the Production (4) 
of their Young, which have not been ſo particu 
larly ſpoken to as they deſerve. - = 
© One Thing is their ſingular Providence for ther 
Young, in making or finding out ſuch proper R. 


that they may receive the Advantage of a ſuffc $4 
ent Incubation, and that the Young, when pro- 
duced, may have the Benefit of proper and (ufi- 1 
cient Food for their Nurture and Education, ii 
they are able to ſhift for themſelves. It is admin. 

ble to ſee with what Diligence and Care the ſe 
ral Species of Inſects lay up their Eggs, or Spem 
in their ſeveral proper Places; not all in the .I 
ters, in Wood, or on Vegetables ; but thoſe who ions 


the? 

1 . 1 
(a) The Doctrine of Æquivocal Generation, is at this D 
fo ſufficiently exploded by all learned Philoſophers, that 
ſhall not enter the Diſpute, but take it for granted, that a1 
Animals ſpring from other Parent-Animals. If the Read 


hath any Doubt about it. I refer him to Seigneur Redi deGn eit 
Inſe#. and Mr. Ray's Wiſdom of God, &c. p. 344. See allo be bu. 
fore, Book IV. Chap. 15, Note (a). | 4 raſ 
(6) It would be Endleſs to ſpecifie the various Species | .! 
Inſects, that have their Generation in the Waters, Au nd: 
therefore I ſhall only obſerve of them, 1. That their EH th 
are always laid up with great Care, and in good Order. A T! 
alſo, 2. Where proper and ſufficient Food is. 3. That Wt th 
their Nympha-State in the Waters, they have Parts prope eſer 
for Food and Motion; and in many, or moſt of them, ve} «Ty 
e 


different from what they have in their Mature- State, a mi 5 
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thoſe to whom Fleſh is a proper Food, in Fleſh(c};. 
3 : thoſe 

Inifeſt Argument of the Creator's Wiſdom and Providence. 

For an Inſtance, ſee Note (r). | ES 

( As Seigneur Redi was one of the firſt that made it his 


nBufineſs to diſcard Anomalous Generation, ſo he tried more 
Experiments relating to the Vermination of Serpents, Fleſh, 
Tit 
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putrified Vegetables; and in ſhort, whatever was com- 
monly known to be the Nurſery of Maggots, more, I ſay, pro- 
ESbably, than any one hath done ſince. And in all his Obſer- 
Pations, he conſtantly found the Maggots to turn to Aureliæ, 
und theſe into Flies, But then, ſaith he, Dubitare cœpi, utrum 
nne hoc vermium in carne genus, ex ſolo Auſcarum ſemine, an ex ip- 
„ dputrefactis carnibus oriretur, tantoque magis confirmabar in koc meo 
Fubio, quanto in omnibus generationibut:.—ſæpiùs videram, in carni- 
, antequam verminare inciperent, reſediſſe ejuſdem ſpeciei Muſcas, 
jus propago poſtea naſcebatur, Upon this he tells us, he put 
Fiſh, Fleſh, Ec. into Pots, which he covered cloſe from the 
Flies with Paper, and afterwards (for the free Air-ſake) 
Piith Lawn, whilſt other Pots were left open, with ſuch like 
"Fleſh, Sc. in them; that the Flies were very eager to get 
Into the covered Pots; and that they produced not one 
[7 aggor, when the open ones had many. Fr. Red: de Gener. 
J 1 2 
Among the InſeQs that come from the Maggots he men- 
ions, he names Culices, Now from the moſt critical Obſer- 
Fations I have made, I never obſerved any Sort of Gnat to 
| Fome from putrified Fleſh, Vegetables, or any other Thing 
Mc taxeth them with. So that either he means by Culex, 
me Fly that we call not by the Name of Gnat; or elle their 
rats in Italy, vary in their Generation from ours in England, 
or among above thirty, near forty, diſtin& Species of Gnats 
hat I have obſerved about the Place where | live, I never 
Pund any to lay their Eggs in Fleſh, Fiſh, c. but the lar- 
| Welt Sort, called by Aldrovand, Culices maximi; by Swammerdam, 
pulæ terreſtres, lay their Eggs in Meadows, &c. under the 
Praſs; one of the larger middle Sort, in dead Beer, Yeaſt, 
. lying on the Tops, or in the Leaks of Beer-Barrels, &c. 
nd all the reſt (as far as ever I have obſerved) lay and hatch 
n the Waters, as in Note (r). | 
The Generation of the Second of theſe being akin to ſome 
f the foregoing Inſtances, and a little out of the Way, may 
eſerve a Place here. This Gnat lays its Eggs commonly in 
ent Head Beer, &c, as Iſaid, and probably in Vinegar, and other 
u uch Liquors, Some Time after which, the Maggots are ſo 
nume 


the Male and Female, is (as in other Gnats, yea, moſt Inſect) 1 
the Male is leſs than the Female, and hath a ſlenderer Belly, 


black, ofa middle Size, its Body near three tenths of an Inch 


> 
— — —̊̈: — * 


teriſtick of the Ichneumon-Fly. 


in, but only the leſſer Phalena, about four-tenths of an Inch 


third Part at the End of t 
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thoſe to whom the Fruits (4) or Leaves of Vege. 

. tables & 
numerous, that the whole Liquor ſtirreth as if it was alive, 
being full of Maggots, ſome larger, ſome ſmaller ; the larger 
are — Off- ſpring of our Gnat, the ſmaller, of a ſmall dark. 
coloured Fly, tending to reddiſh ; frequent in Cellars, an 
ſuch obſcure Places, All theſe Maggots turn to Aurelia, the ; 
larger of which, of a Tan-Colour, turn to our Gnat. Thi: 
Gnat is of the unarmed Kind, having no Spear in its Mouth, 
Its Head is larger than of the common Gnats, a longer Neck, Wi 
ſhort-jointed Antennæ, ſpotted Wings, reaching beyond its ſſen- 
der Alvus; it is throughout of a brown Colour, tending s 
red, eſpecially in the Female: The chief Difference between 


and its Pedex not ſo ſharp as the Female's is. It th 

(d) The Inſe&s that infeſt Fruits, are either of the /cir:. e f 
mon-Fly Kind, or Phalene, Plumbs, Peaſe, Nuts, &c. produce Me) 
ſome or other Ichneumon-Fly. That generated in the Pi ibe. 


long, its Tail not much leſs, conſiſting of three Briſte, Wa 
wherewith it conveys its Eggs into Fruits: Its Antenna, ot 
Horns, long, ſlender, recurved ; its Belly longiſh, tapering, Wa 
{ſmall towards the Thorax ; Legs reddiſh ; Wings membranace- Wa 
ous, thin and tranſparent, in Number 4, which is one Chara 


The Peaſe Ichneumen-Fly, is very ſmall, Wings large, reac Wl 
ing beyond the Podex ; Antennæ long; Alvus ſhort, ſhape BY 
like an Heart, with the Point towards the Anus; it walken! 
and flieth ſlowly. No Tail appears as in the former; bu Jl 
they have one heth hidden under the Belly, which they cu 
at Pleaſure bend back to pierce Peaſe when they are you BY 
and tender, and other Things alſo, as I have Reaſon to ſul-Wl 
pect, having met with this (as indeed the former two) iP 
divers Vegetables. h 8 

Pears and Apples I could never diſcover any Thing to breed 


lang, whitiſh underneath ; greyiſh-brown above (dapplei f 
with brown Spots, 3 a dirty Red) all but about 
f the Wings, which is not grey, bu 
brown, elegantly ſtri ped with wavey Lines, ofa Gold Colour 
as if gilt; its Head isſmall, with a Tuft of whitiſh-brown in 
the Forehead; Antenne ſmooth, moderately long. The 4 
reliæ of this Moth is ſmall, of a yellowiſh Brown. I Kno 


not what Time they require for their Generation out of 7 
dul 2 


Ve * 
6 
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Fables are Food, are accordingly repoſited, ſome in 
Inis Fruit, ſome on this Tree (e), ſome on that 
Plant (F), ſome on another, and another; but con- 
Nantly the ſame Family on the ſame Tree or Plant, 
e moſt agreeable to that Family. And as for o- 
pers that require a conſtant and greater Degree 
Bf Warmth, they are accordingly provided 
the Parent Animal with ſome Place in or 
ESout the Body of other Animals; ſome in the 


n. 

" {Fathers of Birds (g); ſome in the Hair of 
0 f = Beaſts 
% 1 t thoſe I laid up in Auguſt, did not become Moths before 


re following. 
e) There are many of the. Phalens, and [chneumon-Fly 
Pibes, that have their Generation on the Leaves, or other 
Arts of Trees and Shrubs, too many to be here reckoned up. 
"hc Oak hath many very beautiful Phalere, hred in its con- 
ved Leaves, white, green, yellow, brown ſpotted prettily, 
a neatly dappled, and many more befides; and its Bude 
rd a Place ber Caſes, and Balls of various Sorts, as ſhall 
EW ſhewn hereafter ; its Leaves expanded, miniſter to the 
rwination of globular, and other ſphzroidal Balls, and 
Deca, ſome like Hats, ſome like Buttons excavated in 
Middle; and divers others ſuch like Repoſitories, all 
eonging to the [chneumon-Fly Kind, And not only the Oak, 
the Maple alſo, the White-Thorn, the Briar, Privet, and in- 
ad almoſt every Tree and Shrub. . | 
)) And as Trees and Shrubs, ſo Plants have their pecu- 
W Inſects. The White-Butterfly lays its voracious Off, 
Ing on Cabbage-Leaves ; a very beautiful reddiſh ocel- 
d one, its no leſs voracious black Ofi-ſpring of an horrid 


ce upon the Ragwort-Plant. 
) Many, if not moſt Sorts of Birds, are infeſted with a 
int Kind of Lice, very different from one another in 
Mpe, Size, &c, For Figures and Deſcriptions of —_— : 
wi, 7 . : 4 


reel ect, on the Leaves of Nettles; as alſo doth a very beauti- 
Inch! mall, greeniſh Ichneumon-Ny, in Caſes on the Leaves of 
pled {ame Plant: And to name no more (becauſe it would be 
out ess) the beautiful Ragwort-Adoth, whoſe upper Wings are 
„ bun, elegantly ſpotted with red, and under Wings edged 
our, brown; theſe, I ſay, provide for their golden ring'd 
e Au. 


9 nou» ——— 
I 


Beaſts (5); ſome in the very Scales of Fiſhes Y 
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1 


(i); ſome in the Noſe (E); ſome in the Flehf 
0 3 | (); ye i 


ſhall refer to Signieur Redi of Inſects. See alſo Moufet, I. , ai 
23. Theſe Lice lay their Nits among the Feathers ot then 
ſpective Birds, where they are hatched and nouriſhed; au 
as Ariſtotle ſaith, would deſtroy the Birds, particularly Ph 
ſants, if they did not duſt their Feathers. Loco infr. citat. 
( And as Birds, ſo the ſeveral Sorts of Beaſts have they 
peculiar Sorts of Lice; all diſtin& from the two Sorts inſeſ 
ng Man: Only the A, they ſay, is free, becauſe our Sπ 
rode upon one, as ſome think; but I preſume it is rata 
from the Paſſage in Pliny, I. 11. c. 33. or rather Arif, H 
Animal, I. 3. . 31. who faith , Quibus pilus eſt, non carent eu 
[ Pediculo} excepto Aſins, qui non Pediculo tantum, verum etiam hi 
divio immunis eft, And a little before, ſpeaking of thoſe in la 
he ſhews what Conſtitutions are moſt ſubject to them, a 
inſtanceth in Altman the Poet, and Pberecydes Syrius that d 
of the Pthiriaſis, or Lowſy Diſeaſe. For which foul DiſtemxM 
if Medicines are defired, Moufet ds Inſet, p. 262. may be cn 
ſulted. Who in the ſame: Page hath this Obſervation, 44h 
madverterunt noſtrates ubi Aſores inſulas a tergo reli querint, 1888 
diculos confeſtim omnes tabeſcere : atque ubi eas reuiſerint, iternni 
numeros alios ſubitd oriri. Which Obſervation is confirmed n 
Dr. Stubs. Vid. Lowth, Abridg. V. 3. p. 558. And many Seam 
have told me the ſame. * 
() Fiſhes, one would think, ſhould be free from Lice, ii 
reaſon they live in the Waters, and are perpetually mon 
in, and bruſhing through them; but yet they have their 8 
too. | 1 
Beſides which, I have frequently found great Number 
long ſlender Worms in the Stomachs, and other Parts of i 
8 Codfifp, eſpecially ſuch as are poor; which M 
ave work d themſelves deeply into the Coats and Fleſh, 
that they could not eaſily be gotten out: So Ariftotle ſaith 
ſome Fiſhes, Bauero & Tilloni Lumbricus innaſcitur, qui debit 
Sec. Chalcis vitio infeſtatur dire, ut Pediculi ſub Branchiis ind 
qaam multi interimant. Hiſt, An. L. 8. c. 20. | 


(Y Of Inſects bred in the Noſe of Animals, thoſe int 
 NefArils of Sheep are remarkable. I have my ſelf taken 
not fewer at a Time than twenty or thirty rough Magg 
lying ameng the Lamme of the Noſtrils. But I could ny | 
hatch any. of them, and ſo know not whac Animal they HN. 
ceed from: But I have no great doubt, they are of = ds ; 

\ | 0 
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Y vea, ſome in the very Bowels (in); and in- 


e Kind; and not improbably of that with a long 
a, call'd Triſesa, whoſe three Briſtles ſeem very commo- 
eos for conveying its Eggs into deep Places. ; 


have alſo ſeena _ whitiſh Maggot, above two Inches 
chin the Inteſtinum rectum of Horſes, firmly — there- 
chat the hard Dung did not rub off. I never could bring 

m to Perfection, but ſuſpect the Side-Fly proceeds from 


(/) In the Backs of Cows, in the Surimer-Months, there are 
ggots generated, which in Eſſev we call Wornils; which are 
_ only a ſmall Knot in the Skin; and I ſuppoſe no other 
nan Bag Jaid there by ſomn Irſect. By Degrees theſe 
ots grow bigger, and contain in them a Maggor lying in a 
ulent Matter: They grow to be as large as the End of 

s Finger, and may be ſqueez'd out at a Hole they have 
ays open: They are round and — and of a dirty White. 

th my utmoſt Endeavour and Vigilance; I could never diſ- 

er the Animal they turn into; but as they are ſomewhat 

, ſo may be the ſame as thoſe in the Note before. | 

In Perſia there are very long ſlender Worms, bred in the 
ss, and other Parts of Men's Bodies, 6 or) Yards long. 

In Pbiloſ. Tranſ. Mr. Dent, and Mr. Lewis, relate divers Ex- 
les of Worms taken out of the Tongue, Gums, Noſe, and 

er Parts, by a Woman at Leicefter, which they were Eye- 

eſſes of, Theſe, and divers others mention'd in the 

n/aFions, may be ſeen together in Mr, Lowtborp's Abridg. 

P. I 2. . : FAS... =» | 

4 hs vir fide HiBNUSnminens Caſp. Wendlandt. ſe in Pe- 

, puero cuidam ruſtico duoriim annorum, Vermieulum album “ 

bra extraxiſſe, magnitudinis Eruce, ———Sunilem fere huic 

n mibi [Schulzio] & D. Segero narravit hoc, Anno 1676. chi- 

ws noſter Anat, Statlender, qui caidam puero, ex Aure, extraxis 

ER {cilumn talem, qualis in nucibus avellanis perforatis latitare ſoles, 
ed majorem, coloris albiſimi; alteri minores 5 ejuſdem generis 
.. ier ex Aure : Omnes aliquot horas ſupervixerunt —Fermiculos 
. Lviventes oculis noſtris vidimut. Ephem. Germ. T. 2. Obſ. 
e in bi Vermiculi Icon. Many other Inftances may be met 

end h in the ſame Tome. Obſ. 147, 148, 154. 

Maga he Worms in Deer are mention'd often among Ancient 
14 ers. Ariforte faith, Zud antes h wdvres Axe by r 
hey i ad Carta Ne. They [Deer] a have live Worms in Weir 
f the ds z bred under the Tongue, in a Cavity near the Vettebra, on 
„. f __ which 


js i 


———— vl 
— 
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32, 33. Dr. Juſen's Anatomy of them in Mr. Lorien 4 


Marner. But I fear a Stretch of Fancy might help in fa 1 
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«hich the Head is plac'd ; their Size not leſs than of the largeſt Ai 
gots 5 they are bred all together, in number about twenty, Ari 
Hiſt; Animal. l. 2. Cc. 17. 5 3 
To theſe Examples may be added the Generation of 1 
Ichneumon-Fly in the Bodies of Caterpillars, and other Nl 
of Inſects. In many of which, that I have laid up to 
hatch'd in Boxes, inſtead of Papilios, &c. as I expeded 
have found a great Number of ſmall Ichneumon-Flies, hal 
Parent-Animal had wounded thoſe Nymphe, and darted i 
Eggs into them, and ſo made them the Foſter Mother ſhi 
its Young. More Particulars of this Way of Generation ih 
be ſeen in the great Mr. Wiuugbby's Qbſervations in Hi 
Tranſ. No. 76. But concerning the farther Generationof i 
Inſect, I have taken Notice of other Particulars in other 1, 
ces of theſe Notes. . F 
(in) The Animals ordinarily bred in the Stomach oi 
Guts, are the three Sorts of Worms call'd Lati Tere; if 
Aſcarides; concerning which, it would be irkſome to fiſh 
in Particular, and therefore I ſhall refer to Moufer, I. 2.4 


written of them. | ; 
And not only Worms, but other Creatures alſo are (il 
be found inthe Stomach ; Inſtances of which are ſo inunM 
rable, that I ſhall only ſelect a few related by Perſons aii 
beſt Credit. And firſt of all, by ſome of our own Co 
men. Dr. Liſter, (whoſe Credit and Judgment will ha 
be queſtion'd,) gives an Account of true Caterpiuars, voni 
up by a Boy of nine Years old; and another odd Anima 
a poor Man, Mr. Jeſſep, (another "ory judicious, cum 
and ingenious Gentleman) ſaw + 7 vomited up h 
Girl; which Hexapods liv'd and fed for five Weeks. 
Lowtb. ib. p. 135. | , 
And to Forcigners, it is a wy ſtrange Story, (bur att 
by Perſons of great Repute,) of Catharina Geileria, that of 
in Feb, 1662. in the Hoſpital of Altenburg, in Gernany, wit 
for twenty Years voided by Vomit and Stool, Toad ul 
Lizzards, &c. Ephemer, Germ, T. 1. Obſ. 103. See alſo hf 
109th Obſervation of a Kitten bred in the Stomach, and i 
mited up; of Whelps alfo, and other Animals, bred in ii 


of thoſe laſt Inſtances, in thoſe Days when ſpontaneous il 
neration was held, whenthe Philoſophers ſeem to have n 


Mlightly examined ſuch-Appearances than now they do. RP #: 
ſor the breeding of Frogs or Toads, or Lacertæ Aquatice in WMP J 
Stomach, when their Spawn happeneth to be drank, ti 775 
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noſt Receſſes of the Bodies of Man and other Crea- 
Mures (2): And as for others to whom none of 


a Story in the ſecond Tome of the Ephem, Germ, Obſ; 56. 


at favours it, viz, In the Trar 1667, 4 Butcher's Man going to 

ES ore Lambs in the Spring, being thirſty, drank greedilj of ſome 

ing Water, wuhich a while after, causd great Pains in his Stomach, 

% grew worſe and worſe, and ended in dangerous Symptoms, At 

be thomght ſomerobat cuas alive in his Stomach, and after that, 
ted up three live Toads and ſo recover d his former Health, : 

Such another Story Dr. Sorbait tells, and avoucheth it 

en with his own Eyes, of one that had a Toad cams 

t of an Abſceſs, which came upon drinking foul Water. 

103. K * 

() Not only in the Guts, and in the Fleſh; but in many 

eer Parts of the ey Worms have been diſcover'd. One 

:.c Ws voided by, Urine, by Mr. Mat, Milford, ſuppos d to have 

re from the Kidneys. Low!h, ib. p. 135. More ſuch Ex- 

ples Moufet tells of. Ibid, So the Vermes Cucurbitini are very 

Inmon in the Veſſels in Sheeps Livers: And Dr. Lifter 

s of them, found in the Kidney of a Dog, and thinks that 

Snakes and Toads, c. ſaid to be found in Animals Bo- 

., may be nothing elſe. Lowth, ib. p. 120. Nay, more 

Wn all this : In Dr. Bern. Verzaſcha's fixth Obſervation, 

re arc divers Inſtanees of Worms bred in the Brain of 

n. One, a Patient of his, troubled with a violent Head- 

ima WD, and an r about the Noſtrils, and frequent Sneez- 

cu ; who, with the Uſe of a Sneezing- Powder, voided a 

rm, with a great deal of Snot from his Noſe, A like 

s. Wance he gives from Bartholine, of a Worm voided from the 

ſe of O. W. which he ueſſech was the famous Olaus Mor- 

att: Another, from a Country-Woman of Dietmarſi; and 

at ers in Titpius, F. Hildanus, Schenckins, &c. Theſe Worms 
= thinks are undoubtedly bred in the Brain: But what wa) 

y can come from thence, I can't tell. Wherefore I ra- 

think, they are ſuch Worms as are mentioned in Nete 

and even that Worm that was actually found in the Brain 

he Paris Girl (when opened) I gueſs might be laid in 

Lumine of the N ofirils, by ſome of the Ichneumon, or other 

et-Kind, and might gnaw its way into the Brain, through 

> Os cribiforme, Of this he tells us from Bartholine, Tandem 

tabida obiiſſet, ſtatim aperto cranio praſentes Medici totam cere- 

F ſubſtantiam, que ad dexterum vergit, à veliquo corpore ſejunctam, 

#que tuuicd involutam deprebenderunt : kec tunica rupta, latentem 

Ee 2 JJ 
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in their Nidification. 


theſe Methods are proper, but make W 
Neſts by Perforations in the Earth, in Wood, ci 
Combs they build, or ſuch like Ways; tis adm 
rable to ſee with what Labour and Care the y 0 f ef 
in, and ſeal up Proviſions, that ſerve both for ti 
Production of their Voung, as alſo for their 1 
and Nurture when produced (o). 

The other Piece of remarkable Art and cl 
Pl the Production of their Young, i is their Cp 
rioſity and Neatneſs in repoſi * their Eggs, iſ 


As to the firſt of which, we may obſerve, 1 
reat Curioſity and nice Order is generally h 
Fer d by them in this Matter. You ſhall alva 
ſee their Eggs laid carefully and commodioulſ 
up (). When upon the Leaves of Vegan ' 1 
or 0D Fe Material on Land, always glu'd ther Pn 
with Care, with one certain End lowermoſt, Mm | 


wi 1 3 An 


* 
n * — 


Vermem vivum, & piloſum, Ache punct᷑ is fplendidis loco oculomm 
didit, ej uſdem fere melis cum reliqua Ce rebhri portione, qui duarinii 
rarum ſpacio ſupervixit. B. Verzaſ. Obſ. Medicæ, p. 16. | q 
Hildanus tells us ſuch another Story, viz. Filius Theo, 
der Roulen, Avunculi mei, diuturno vexabatur dolore capitis. CS 3 
febricula & ſternutatione exorts , Tuptus eſt Abſceſſus circa 05 crib I | 
— ©? Vermis Prorep ſit. i By his Figure of i it, the vol I 
85 an Inch long, and full of Briſtles. Fabri Hildan, Cn. 
Galenus Wierus (Phyſician to the Poite. Ful. & ci 
ſaith, told him, that he had, at divers Times, found Won 
in the Gau. bladder in Perſons he had opened at Draft, COU 
7b, Ob. 60. 1 * 
(o) See before, Book IV. Chap. 13. Note 09 it, 
(p) Some Inſects lay up their Eggs in Cluſters, as in nol 
of Fleſh, and ſuch Places, where it is neceflary they ſhall 
be crouded together ; which, no queſtion, prevents 
being too much dried up in dry Fees and promotes uf iq 
hatching. But, 00 
54 
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Home round Holes, their Feet as well made to 
Fratch and bore (), and their Body handſomely 
Jurned and fitted to follow. But for ſuch as build 
Ir ſpin themſelves Neſts, their Art juſtly bids 
Pefance to the moſt ingenious Artiſt among Men, 

much as tolerably to copy the nice Geonlitrical 
Combs of ſome (2), the Earthen Cells of others, 
the Webs, Nets and Caſes () woven by o- 


Cu ers. And here that natural Glue (&) Which 


1 1 


(e) Thus the Mouths and other Parts of the Ichnęu mon- 
%, in Book IV. Chap. 13. Note (e). So che Feet of the 
9 /otalpa, ibid. Note (5). ee 
) See the laſt cited Places, Note (o). 775 
(e) Of the textrine Art of the Spider, and its Parts ſerving 


Waß that Purpoſe, ſec the laſt cited Place, Note (x). . 
ou Beſides theſe, Caterpilars, and divers other Inſects, can emit 
blen r eds, or Webs for their Uſe. In this their Nympha-State, 


i | ey ſecure themſelves from falling, and let themſelves down 
com the Boughs of Trees, and 22 * high Places, with one 


„u cheſe Threads. And in the Caſes they weave, they ſecure 
* emſelves in their Aurelia- State. . 


And not only the Off- ſpring of the Phalena-Tribe, but there 
ſome of the Ichneumon- Ely Kind alſo, endowed with this 
trine Art, Of theſe I have met with two Sorts; one that 
rn un a Milk-white, long, round, filken Web, as big as the top 
IF ones Finger, not hollow within, as many are, but filled 
oughout with Silk. Theſe are woven round Bents, Stalks 
D Ribwort, &c. in Meadows. The other is a lump of many 
ri low, filken Caſes, ſticking confuſedly together on Poſts, 
aer Cole-worts, Sc. Theſe Webs contain in them, ſmall, 
Cem Mpitiſh Maggots ; which turn to a ſmall, black Icbnoumon-Fy, 
th long, capillary Antennæ; Tan-coloured Legs; long Wings 
ching beyond their Body, with a black Spot near the 
Won ddle; the Alvus like an Heart; and in ſome, a ſmall ſe- 
eous Tail. Some of theſe Flies were of a RU, beauti- 
2 Colour. I could not perceive any Difference, at 
nt, not ſpecifical, between the Flies coming from thoſe two 
in Hu oductions. | 18 l 
() 1 have often admired how Waſps, Hornets, Icbneumon- 
ats /s, and other Inſects that gather dry Materials for build- 
tes u their Neſts, have found a proper Matter to cement and 
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392 Nidification of Inſects. Book VIII IC. 
their Bodies afford ſome of them to conſolidatt wit 
their Work, and combine its Materials together, Wl W. 
and which in others can be darted out at Plcaſur tha 
and ſpun and woven by them into filken Bali rep 
( 3) or Webs, I ſay, this ſo peculiar, ſo ſervic. I nec 
able a Material, together with the curious Stu. 


ture of all Parts miniſtring to this textrine Powe 
as mean a Buſineſs as it may ſeem, is ſuch as mi 
juſtly be accounted among the noble Deſigns aÞÞ: 
Works of the Infinite Creator and Conſervator q = 
the Werd. 00 . = 
In the laſt Place, there is another prodigiouſſ: 
Faculty, Art, Cunning, or what ſhall I call ß 

that others of thoſe little Animals have, to mi n 
even Nature it ſelf ſerviceable to their Purpok 
and that is the making the Vegetation and Gro 
of Trees and Plants, the very Means of the buli r 
ing of their little Neſts and Cells (20, ſuch as 4 * 


glue their Combs, and line their Cells; which we find df 
ways ſufficiently context and firm. But in all Probabiij 
this uſefu] Material is in their own Bodies; as *tis in HM. 
Tinea veſtivora, the Cadew-Worm, and divers others. Gini 
obſerves of his Eruca, Num. xx. 6. that fed upon Sans 
Leaves, that it made its Cell of the comminuted Leaves, gu, 
together with its own Spittle, hec pulveris aut arenæ inſtar ny 
minuit, ac pituitoſo quodam ſui corporis ſucco ita maceravit, ut i 
accommogatum ſubeundæ mutationi inſtanti locum ſibi exſtruxerit. 3 
muncula hæc & communi Salicum ligno nibil differre videbatur, 
gued longe eſſet durior, aded ut cultro vix diſrumpi poſſet, 43 
( 4» ingenious Gentlecroman of my Acquaintance, Miſeb , 
learned Phyfician, taking much Pleaſure to ktep Silk-Worms, had u 
the Curioſity to draw out one of the oval Caſes, awhich the Sill- Nn 
ſpins into all the Silken Wire it was made up of, <vhich, bis 
great Wonder as well of her Husband, as ber ſelf. appeared to 
* weighed but i 
— | 


— 4. —_ * 2 * ae Bt 


by meaſure, a great deal above 300 Yards, and 
Grains and an baff. Boyle Subtil. of Effluv. c | 'I 
( ) Since my penning this, I have met with the moſt} 
gacious Malpighi's Account os Ga#s &c, and find his Deſi! 


tie 


3.00 


% 
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with handſome jukta-Poſitions (4). Or if in the 


Waters, in neat and beautiful Rows oftentimes, in 
¶ chat ſpermatick, gelatine Matter, in which tlie are 


17 icht 

ü repoſited, and that Matter carefully ty d and faſt- 
t. ned in the Water, to prevent its Diſſipation (7), 
= 3 1 „ 55 e594 3 oe 
%% bit a5t64S 9073S HDL HL LST, 3 0c. 
Ven : * (a) As for ſu ch as are not to be cluſtered up, great Order 
na s uſed. I have ſeen upon the Poſts and Sides of Windows, 
m little round Eggs; reſembling ſmall Pearl, which roduced 
r mall hairy Caterpillars, that were very neatly an orderly, 


laid. And to game no more, the White Butterfly lays its neat. 
ggs on the Cabbage Leaves in good Order, always gluing: 
101; - FC ne certain End of the Eg to the Leaf. 1 call them neat 
U Faden if we view them in a, Microſcope, we ſhall 

ind them very curiouſly furrowed, and handſomely made 


mk ind adorned. | 

oe () By Reaſon it would be endleſs to fpecify the various 
i Peneration of Inſects inthe Water, I ſhall therefore (becauſe 

* t is little obſerved) take Pliny's Inſtance of the Gnat, a mean 

ulld 


and contemned Animal, but a notable Inſtance of Nature's 
6 186 F Vork, as hom 7th nent 27 HR een Ne JL 
| The firſt Thing conſiderable in the Generation ofthis In- 
i ect is oo the Size of the Animal): its vaſt Spawn; bein 
adi Wome of:them above an Inch long, and half a quarter Bid me- 
bün er; made to float in the Waters, and tied to ſome Stick, 
in h tone, or other fix d Thing in the Waters, by a ſmall Stem 


| r + | ; 1 
Co er Stalk. In this gelatine, tranſparent Spawn, the Eggs are 
ain! eatly laid; in fome Spawns in à ſingle, in ſome in a double 


_ olulf Spiral Line, running round from end to end, as in Fig. 9; and 
mb o; and in ſome. tranſverily, as Fig, 88S. 
1 When the Eggs are by the Heat of the Sun, and Warmth 
„ df the Seaſon hatched into ſmall — — theſe Maggots 
u. i Neſcend to the bottom, and by means of ſome of the gelatine 
latter of the Spawn (which they take along with them) 
Ry ſtick toStones, and other Bodies at the bottom, and there 
make themſelves little Caſes or Cells, which they creep into 
and out of at Pleaſure, until they are arrived to a more ma- 
ure Nympha-State, and can ſwim. about here and there, to 
(eek for what Food they have occaſion z at which Time, the 


ife 4G 
had ans I 

Ik-Wn'S 
b, to t 6 : 
ed to . 3 
1 but i 3 


1g. II. E : 

Thus far this mean Inſect is a good Inſtance of the Divine 

Providence towards it. But if we farther conſider, and com- 
ee IN, ,_ ._-- pare 


moſt 0 } 
Deſc? 


toll 


are a kind of Red-worms, above half an Inch long, as in | 


— ö 
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or if made to float, ſo carefully ſpread and poiſed, 
as to ſwim about with all poſſible Artificſe. 

And as to their other Faculty, that of Nidifica- 


tion, whether it be exerted 4 boring the Earth 


or Wood, or building themſelves Cells (s), or 
ſpinning and weaving themſelves Caſes and Webs, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where. 
with they work, or their Work it ſelf, Thus 


thoſe who perforate the Earth, Wood, or ſuch 


like, they have their Legs, Feet, Mouth, yea, 
and Whole Body accommodated to that Service; 
their Mouth exactly formed to gnaw thoſe hand- 

ba 3 CN , - as 735 Fo $4 . 4 #7 * : ſome 


1 . Nu EIN 


4 * 
—— PEI" 


e the three States it undergoes after it is hatched, we ſhall 

nd yet greater Signals of the Creator's Management, even in 
theſe: meaneſt of | ccomuevenin The three States] mean, are its 
Nympha-Vermicular State, its Aurelia, and Mature State, all as 
different as to Shape and Accoutrements, as if the Inſedt 
was three different Animals. In its Vermicular-State, it is8 
Red- Iaggot, as I faid, and hath a Mouth and other Parts 

— o Fbod: In its Aurelia: State; it hath no ſuch 


. "x 


Parts, becauſe it then ſubſiſts withaut Food]; but in its Matur, 


nat · State, it hath a curious well made Spear, to wound-and 
ſuck the Blood of other Animals. In its Vermicular- State, it 
hath a long Worm: like Body, and ſomething. analogous to 
Fins or Feathers, ſtanding erect near its Tail, and running pa- 
rallel with the Body, by means of which reſiſting the Wa: 
ters, it is enabled to ſwim about by Curvations, or flapping 
its Body, fide-ways, this way and that, as in Fig. 12. 


, 7 


But in its Aurelia- tate, it hath a quite different Boch, 


with a Clul-Head (in which the Head, Thorax, and Wings of 
the Gnat are incloſed) a ilender Aluus, and a neat fry Tail 
ſanding ar Tins Angles with the Body, quite contraty to 
what it was before ; by which Means * of eaſy flapping 
fide-ways, it ſwims by rapid, briſk Jirks, the quite contrary 
Way; as is in ſome | Meaſure repreſented in Fig. 13. But 
when it becomes a Gnat, no finny Tail, no Club-Head, but 
all is made in the moſt accurate Manner for Flight and Mo- 
-jion in the Air, as before it was for the Waters, 


() See Bo IV. Chap. 13. Notes (n), (0). | (9 Thus 1 | 
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In the firſt Place, tis certain that the Forma- 
tion of thoſe Caſes and Balls quite exceeds the 
| Cunning of the Animal it ſelf ; but it is the Act 
| partly of the Vegetable, and partly of ſome 
| Virulency (or what ſhall T call it?) in 1 
or Egg, or both, repoſited on the Vegetable by 
the Parent-Animal (9 And as this Virulency 
is various, according to the Difference of its Atit- 
mal, ſo is the Form and Texture of the Caſes and 
Balls excited thereby; ſome being hard Shells (ec), 


(lie) What I ſuſpected my ſelf, I find confirmed by Mal- 
pighi, who in his exact and true Deſcription of the Fly bred 
in the Oalen Galls, ſaith, Non ſat fuit nature tam miro artificis 
© Terebram ſeu Limam condidiſſe; ſed infticto vulnere, vel excitato fora- 
mine infundendum exinde liquorent intra Terebram condidit : quare 
fractd per tranſverſam muſcarum- terebra frequentiſſime, vivente ani- 
mali, guttæ aliquot diapbani bumoris efluunt, And a little after, 
he confirms, 0 ocular Obſervation, what he imagin'd be- 
fore, viz. Semel prope Funii finem vidi Muſcam, qualem ſuperius 
= alinegvi, inſidentem quercinæ gemniæ, adbuo germinanti; herebat et- 
enim foliolo ſt abili ab apice hiantis gemmæ erumpentiʒ 2 convulſo in 
= arcum corpore, terebram evaginabat, ipſamque tenſam immittebat; & 
© tumefatto ventre circa terebræ radicem tumorem excitabat, quem inter- 
polatis vicibus remittebat. In folio igitur, auulss Muſcd, minima & 
5 wiaphana reperi ejecta ova, ſimillima iis, que adbuc in tubis ſupererant. 
Non licuit iterum idem admirari ſpectaculum, &c, | 

= Somewhat like this, which Malpigbi ſaw, I had the good 
Fortune to ſee my ſelf once ſome Years ago: And that was, 
the beautiful, ſhining Oat-Ba# Ichnoumon ſtrike its Terebra in- 
to an Oak-Apple divers Times, no doubt to lay its Eggs 
therein. And hence I apprehend we ſee many Vermicules. 
owards the Outfide of many of the Oak-Apples, which I 
gueſs were not what the Primitive InſeQs laid up in the 
Gem, from which the Qak-Apple had its Riſe, but ſome other 
ſupervenient, additional InſeQs, laid in after the Apple was 
grown, and whilſt it was tender and ſoft. 

(cc) The Aleppo-Gaus, wherewith we make Ink, may be 
reckoned of this Number, being hard, and no other than 
CLaſes of Inſects which are bred in them; who when come 
e Maturity, gnaw their Way out of them; which - ow 
Te WT SIR? iP” et rl Saule 
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ſome tender Balls (aa), ſome Scaly (ee), ſome : 
S013. 20955 op NRA. bun ans | z 


gets out. 


the Inſect incloſed in them is there fenced againſt the Vina q 
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eben ee dien, Þ + - Smooth WY £ 
Cauſe of thoſe little Holes obſervable in them. Of the In. 
ſets bred in them; ſee'Phileſ, Tranſat. No. 245. Of thi p 
Nutmher.alſo,are thoſe little ſmooth Caſes, as big as lay: WY , 
Pepper-Corns,growingcloſe to the Ribs under Oaken-Leare, BY 
Aloo but flattiſh ; at firſt touched with a bluſhing red. a 


afterwards growing brown, hollow within, and an hard thin WY y 
Shell without. In this lieth commonly a rough, white Mag. 
got, which becomes a little long winged, black Ichneann. ft 
„that eats a little- Hole in the Side of the Gall, and 
2 For a Sample of the tender Balls, I ſhall chuſe te 
globeus Ball, as round, and ſome as big as ſmall Muſk. WY 
Bullets, growing cloſe to the Ribs, under Oaken-Leae, 
of a. greeniſh yellowiſh Colour, with a bluſh of red; their 
Skin ſmooth, with frequent Riſings therein, Inwardly the; 
are very ſoft and {pungy 5 and in the very Center is 40 E 
with a white Maggot. therein, which becomes an Ichneunn We 
Fly, not much unlike the laſt. As to this Gall, there is ov Wn 
Thing I have obſerved ſomewhat peculiar, and I may lM 
Provigontial, and that is, that the Fly lies all the Winter; 
thoſe Balls in its Infantile-State, and comes not to its Maou: 
rity till the following Spring. In the Autumn, and Wine un 
theſe Balls fall down with their Leaves to the Ground, u 


Froſts, partly by other Leaves falling pretty thick upon then 

and eſpecially by the thick, parenchymous, ſpongy Waka 
afforded by the Gali themſelves, 5 
Another Sample ſhall be the large Oak-Ba#s, called di i 
Apples, growing in the Place of the Buds, whoſe Generatu 
Vegetation and Figure, may be ſeen in Malpig. de Gallis, p. v8 
A Tab. 10. Fi. 33, &c. Out of theſe Galls, he ſaith w 
ous Species of Flies come, but he names only two, and tial 
are the only two I ever ſaw come out of them: Fr 

(faith he) ſubnigre ſunt muſcæ brevi munite terebrd. Inter bas 15 
gue obſervantur aureæ, levi viridis tinfturſs ſuffuſæ, oblonga ol 
zerebrs, Theſe two differently coloured Flies, I take to 
no other than Male and Female of the ſame Species. I hy 
not obſerved Tails (which are their Terebre) in all, as My 
pight ſeems to imitate: Perhaps they were hid in their T 
and I could not diſcover them: But I rather think thy 
were none, and that thoſe were the Males : But in othef 
I have obſerved long, recurvous Tails, longer than th 
Whole Bodies. And theſe I take to be the Females. M 
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tions to be exceedingly accurate and true, . traced my 

ſelf many of the Productions he hath mentioned. But I find 

Italy and Sicily (his Book de Gais being publiſhed long after 

he was made Profeſſor of Meſſina) 'miore luxuriant in ſuch 

productions than England, at leaſt, than the Parts about Up- 
minſter (where I live) are. For many, if not moſt of thoſe 

about us, are taken Notice of by him, and ſeveral others 
beſides that I never met with; although I have for many 

Tears as critically obſerved all the Excrefcences, and othet 
- FS morbid Tumors of Vegetables, as is almoſt poſſible, and do 

believe that few of them have eſcaped me. 3 

As to the Method how thoſe G and Bals are produced, 
the moſt ſimple, and conſequently the moſt eaſy to be ac+ 
counted for, is that in the Gems of Oak, which may be call - 
ed Suamous-Oal-Cones, Capitula ſquamati, in Malpigbi: Whoſe 
Deſcription not exactly anſwering our Engliſh-Cones in divers 
RNeſpects, I ſhall therefore paſs his by, and ſhew only what 
have obſerved my ſelf concerning them. 1 

. Theſe Cones are, in outward Appearance, perfectly like 
he Gems, only vaſtly bigger; and indeed they are no other 
han the Gems, encreaſed in Bi neſs, which naturally ought 
Eo bc puſhed out in Length: The Cauſe of which Obſtruc- 


li young tender Gem or Bud (which begins to be turgid in 
int Fre, and to ſhoot towards the latter End of that Month, 
r Beginning of the next; inte this, I ſay) the Parent-Inſect 
ruſts one or more Eggs, and not perhaps without ſome 
enemous Ichor therewith. This Egg ſoon becomes a Mag- 
Pot, which eats it ſelf a little Cell in the very Heart or Pitt 
It the Gem, which is the Rudiment of the Branch, together 
ich its Leaves and Fruit, as ſhall be hereafter ſhewn. The 
Þranch being thus wholly deſtroyed, or at leaſt its Vegeta- 
hon being obſtrufted, the Sap that was to nouriſh it, is di- 
erted to the remaining Parts of the Bud, which are onl 
ie ſcaly Teguments ; which by theſe Means grow large an 
Pouriſhing, and become a Covering to the Inſect-Caſe, as 
efore they were to the tender Branch and its Appendage. ' 
The Caſe lying within this Cone, is at firſt but ſmall, as 
e Maggot included in it is, but by degrees, as the Maggot 
Wcreaſeth, ſo it grows bigger, to about the Size of a large 
WW bite Peaſe, long and round, reſembling the Shape of a ſmall 
corn. | 5 e | 
The Inſect it ſelf, is (according to the modern Inſectolo- 
rs) of the Ichneumon-Fly Kind; with four Membranaceous 
oss, reaching a little beyond the Body, articulated Horn, 
M large Thorax, bigger than the Belly; the Belly ſhort and 


conical; 


ion of the Vegetation is this : Into the very Heart of the 


ning Green, in ſome tending to a dark Copper Colour. F. 


on their Leaves, by the Injection of the Eggs of an Icbneum. ; 
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the Galls and Balls found on the Leaves and Branch C 
es of divers Vegetables, ſuch as the Oak, the Wil-. 


low (a), the Briar, and ſome others. =_ i 


* od * 


Now this is ſo peculiar an Artifice, and fo fr. 


out of the Reach of any mortal Underſtanding, Þ$- 
Wit, or Power, that if we conſider the Matter, fu 
with ſome of its Circumſtances, we muſt need; vi 
perceive manifeſt Deſign, and that there is the a" 
Concurrence of ſome Great and Wiſe Being, tat 
hath, from the Beginning, taken Care of, and po- 
vided for the Animal's Good: For which Reaſon, Þ# 

as mean as the Inſtance may ſeem, I might be e- = 
cuſed, if L ſhould enlarge upon its Particulars. Bt 
two or three Hints ſhall ſuffice. u 


conical 3 much like the Heart of Animals . 'The Legs party | b f 
whitiſh, partly black. The Length of the Body from Heal 
to Tail, about T of an Inch; its Colour, a very beautitul ſh-W8p 


gures both of the Cones, Caſes, and Inſects, may be ſcen : Vi 
mong Malpighi's Cuts of Galls, Tab. x3. and Tab. 20. Fig. 
which Fig. 72. exhibits well enough ſome others of the ι 
Inſe#s, but its Thorax is ſomewhat too ſhort for ours. at. 
(az) Not only the Willow, and ſome other Trees, uf . 


Plants alſo, as Nettles, Ground-ley, &c. have Caſes produa 


Fly, I have obſerved thoſe Caſes always to grow in, or u 
joining to ſome Rib of the Leaf, and their ProduQio |Þ* 
conceive to be thus, viz, The Parent · Inſect, with its tif :Þ 
taceous Tail, terebrates the Rib of the Leaf, when tende? 
and makes Way for its Egg into the very Pith or Heat, 
thereof, and probably lays in therewith, ſome proper Ju 
ef its Body, to pervert the regular Vegetation of it. Fruf 
this Wound ariſcs a ſmall Excreſcence, which (when the A 
is hatched into a Maggot) grows bigger and bigger, as . 
Maggot increaſes, ſwelling on each Side the Leaf bete 
the two Membranes, and extending it ſelf into the parenchf 
mous Part thereof, until it is grown as big as two Grain 
Wheat, In this Caſe lies a ſmall, white, rough Mage ! 
which turns to an Aurelia, and afterwards to a very beauty i 
green, ſmall Icbnemmon-Fyh. | [4 
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Smooth (J), ſome Hairy (gg), ſome Long, 
ſome Round, ſome Conical, Ce. (Sh). And in 


þ CT Aſs 0 een 1 2 5 
i the Oak-Apples themſelves, I have ſeen the Aureliæ, ſome. 
with, ſome without Tails, And I muſt confeſs, *twas not 

without Admiration as well as Pleaſure, that I have ſeen 
with what exact Neatneſs and Artifice, the Tail hath, been 
| vrapt about the Aurelia, whereby it is ſecured from either 
nnoying the Inſect, or being hurt it ſelf. „ 
(ee) See before, Note (z). . 3 | 
() As in the preceding Note. „ 
8 (2g). Of the rough or hairy Excreſcences, thoſe on the 
Boiar, or bag, e are a good Inſtance. Theſe Spongiele vil- 
%, as Mr. Ray, Galle rumoſæ, as Dr. Malpight calls them, are 
Fhus accounted for by the latter; Ex copioſis relictis ovis ita tur- 
tur alfluens [Rubi] ſuccus, ut ſtrumoſa ſiant complura tubercula 
ul confusè congeſta, que utriculorum ſeriebus, & fibrarum implica- 
art one contexta, ramoſas propagines germinant, ita ut minima quaſe 
Heal Y appareat. Qusælibet propago ramos, hinc inde villoſos edit, Hine 
1 ſhi de pili pariter erumpunt, c. | 
FE Theſe Balls are a ſafe Repoſitory to the Inſet all the 
een Ninter in its Vermicular-State. For the Eggs laid up, and 
g. % Watched the Summer before, do not come to mature Inſects 
Je * Spring following, as Mr. Ray rightly obſerves in 
at. Cantab, | 


1 


, bu As to the Iaſects themſelves, they are manifeſtly [hneumon- 
du Lies, having four Wings, their Alvus thick and large towards 
eum he Tail; and tapering * till it is ſmall and flender at its 
or 1 tting on to the Thorax. But the Alvi or Bellies are not a- 
gion ke in all, though coloured alike. In ſome they are as is now 
Riffe Neſcribed, and longer, without Terebre, or Tails ; in ſome 
tende horter with Tails : And in ſome yet ſhorter, and thick, like 
Heu de Belly of the An, or the Heart of Animals, as in thoſe 
r Jug efore, Note (x). But for a farther Deſcription of them, I 


all refer to Mr. Ray, Cat. Plant. circa Cantab, under Roſe 


left, 


Fronk* 


he E 


as (% It being an Inſtance ſomewhat out of the Way, I ſhall 
_ Pitch _ for an Example here, viz. The gouty Selings in 
rench e Body, and the Branches of the Blachberry-Buſb; of which 
rains alpigbi hath om us two good Cuts in Tab, 17. Fig, 62. 
Hagen The Cauſe of theſe is manifeſtly from the Eggs of Inſects 


fu id in (whilſt the Shoot is young and tender) as far as the 
Fith, and in ſome Places not ſo deep: Which for the Rea- 

b) Wis: ens before-mentioned, makes the young Shoots tumify, and 
row knotty and gouty. Ihe 


eau 


A 

bf. 
— +20 
1 
»s * 


4 


made Parts for this Service, to bore and pierce the 


Juice into the tender Parts thereof. 3 
he InſeR that comes from hence is of the former Tribe 4 


_ elſe could contrive and make ſuch a Set of curiouſ 


And withal implant in the Body ſuch peculiar Im 


this its ſtrange Faculty and Power, and teach it , 
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the laſt Place, let us add, That thoſe Species of 
Inſects are all endowed with peculiar and exa&ly Þ'# 


Vegetable, and to reach and inject their Eggs and 


Degree 


4 ſmall, ſhining black Ichneu mon- Ny, about a tenth of an Inc 
long; with jointed, red, capillary Horns, four long Wing, #3 
reaching beyond the Body, a large Thorar, red Legs, and 
ſhort heart-like Belly. They hop like Fleas. The Males 22: * 
leſs than the Females; are very venerous, endeavouring a #3 
Cen in the very Box in which they are hatch'd ; getting up 0 
ther WR 


the Females, and tickling and thumping them wit 


Breeches and Horns, to excite them to Venery, 


there is manifeſt Deſign and Forecaſt in this Ci 
and that there muſt needs be ſome Wiſe Artiſt, ſome | 
Careful, Prudent Conſervator, that from the ven 
Beginning of the Exiſtence of this Species of An: Nha 
mals, hath with great Dexterity and Forecaſt, pr-F + 
vided for its Preſervation and Good? For wür h. 


Parts, exactly fitted up for that ſpecial Purpoſe: 


* as a) 


preguations, as ſhould have ſuch a ſtrange uncouttÞ 
Power on a quite different Rank of Creatures? 
And laſtly, what ſhould make the Inſect aware of 


” 7 


cunningly and dextrouſſy to employ it for its ow" 
Service und Good 2 | | 1 
| BOOK 
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4 there is but one Genus of the Land- 
VN Animals remaining to be ſurvey'd ; and 
What is, that of Reptiles (a). Which I ſhall diſ- 
Patch in a little . — by Reaſon I have ſome- 
I — amply treated of others, and many of the 

Things 


FG Notwithflunding I — before, in Book IV. Chap, 12. 
oe (p), taken Notice of the Earth-Worm ; ; Jet it being a good 
Feample of the Creator's wiſe and curious Workmanſhip, in 
ren this meaneſt Branch of the Creation, I ſhall ſuperadd a 
e farther Remarks from Drs. Willis and Tyſon. Saith Wikis, 
F-wmbricus terreſtris, licet vile & contemptibile habetur, Organa vita. 
, necnon & alia viſcera, S membra divino artißcio admirabiliter fa- 

ll. | ofa ta ſortitur e totius corporis compages muſculorum annularium ca- 
a eff, quorum fibre orbiculares contractæ quemque annulum, prius 
lum, & dilate, anguſtiorem & longierem reddunt. "= 
2 uſele 


a FAVING diſpatch'd the Inſet Tribe, 
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400 Of Reptiles. N BooR IX. 
Things may be apply d here. But there are ſome 
Things in which this Tribe is ſome what ſingular 


9 


which I ſhall therefore take Notice of briefly in 
this Place. One is their Motion, which I have in 
another Place (5) taken Notice of to be not lc} 
curious, than it is different from that of other 
Animals, whether we conſider the Manner of it, 
as vermicular, or ſinuous (c), or like that of the 

„( a FS 


Muſcle in Earth-Worms I find is ſpiral, as in a good Mes. 
Ture-is their Motion likewiſe ; /o that by this Means they car, 
(like the Worm of an Augre,) the better bore their Paſſage into the "4 la 
Earth, Their Reptile Motion alſo, may be explain'd by a Wire um m 
en a Cylinder, which euben ſlipp'd off, and one End extended and i:li : 
_ faft, will bring the other nearer it. So the Earth-Worm, having u 
out, or extended its Body, (which is with à <wwreathing,) it takes ili 
ty thoſe ſmall Feet it bath, and ſo contracts the hinder Part of its Bois, 
Thus the curious and learned Dr. Yen, Philoſ. Tranſ. N:. 
147.] Nam proinde, cum portio corperis ſuperior longata, & eo. 
recta, ad ſpatium alterius extenditur, ibidemquie plano affizitur, ad „ 
ſum quaſt ad centrum Portio corporis infenior relaxaia, & abbretciu: Wi 
facile pertrabitur. Pedunculi ſerie quadruplici, per totam loneui. Wi 
nem Lumbrici diſponuntur; his quaſi iotidem uncis, partem mo , 
modo iſtam plano affigit, dum alteram exporrigit, aut poſt [2 exit, © 
Supra oris liatum, Preboſcide, qua terram perforat & elevat, diretu. 
And then he goes on with the other Parts that fall unde 
View, the Brain, the Gullet, the Heart, the Spermatic f, 
the Stomachs and Inteſtines, the Foramina on the Top of th 
Back, adjoining to each Ring, ſupplying the Place of Lu 
and other Parts. Millis de Anim, Brut. P. I. c. 85 | 
(+) In Book IV. Chap. 8. = 
() There is a great deal of Geometrical Noatneſs and Nl 
cety, in the finuous Motion of Snakes, and other Serpenu 
For the aſſiſting in which Action, the annular Scales unde 
their Body are very remarkable, lying croſs the Belly, con 
trary to what thoſe in the Back, and the reſt of the Body di 
alſo as the Edges of the foremoſt Scales lie over the Ed 
of their following Scales, from Head to Tail; ſo thoſe Ecool 
run out a little beyond, or over their following Scales; "WM 
as that when each Scale is drawn back, or ſet a little ui 
right by its Muſcle, the outer Edge thereof, (or Foot it ma 
bs gall d,) israis'd alſo a lictle from the Body, to lay hold" 
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nail (d), or the Caterpillar (e), or the Multipe- 
2 dous (F), or any other Way; or the Parts mini- 
: ſtring 


———— _ — 


de Earth, and ſo promote and facilitate the Serpent's Mo- 
uon. This is what may be eaſily ſeen in the Slough, or 
ex Belly of the Serpent-kind. But there is another admirable 
„Piece of Mechaniſm, that my Antipathy to thoſe Animals 
It, bath prevented my prying into; and that is, that every 
he {Scale hath a diſtinct Muſcle, one End of which is tack'd to 
ail he Middle of its Scale; the other, to the upper Edge of its 


ollowing Scale. This Dr. Tz/r found in the RatHe-Snake, 
Ind I doubt not is in the whole Tribe. 
= (4) The Wiſe Author of Nature, having deny'd Feet and 


laws to enable Snails to creep and climb, hath made them 
: mends in a Way more commodious for their State of Life, 
% y the broad Skin along each Side of the Belly, and the un- 
+ {EP ulating Motion obſervable there. * this latter it is they 
71 reep; by the former, aſſiſted with the glutinous Slime e- 
8.6. itted from the Snail's Body, they adhere firmly and ſe- 


Furely to all Kinds of e partly by the Tenacity of 
heir Slime, and partly by the Preſſure of the Atmoſphere. 
Concerning this Part, (which he calls the Sna7Ps Feet, and their 
ndulation, ſee Dr. Liſter's Exercit, Anat. f. ſeck. 1, and 37. 
11. 0) The motive Parts, and Motion of Caterpillars, are uſe- 
or Av), not only to their Progreſſion and Conveyance from Place 
Place; but alſo to their more certain, eaſy, and commodi- 
ran, us gathering of Food, For having Feet before and behind, 
unde hey are not only enabled to go by a Kind of Steps made by 
F bei fore and hind Parts; but alſo to climb up Ve etables, 
„nd to reach from their Boughs and Stalks for 3 at a Di- 
„Fance; for which Services, their Feet are very nicely made 
ooch before and behind. Behind, they have broad Palms for 
Wicking too, and theſe beſet almoſt round with ſmall ſharp 
ails, to hold and graſp what they are upon: Before, their 


. Meet are fharp and hook d, to draw Leaves, &c, to them, and 
** hold the fore-part of the Body, whilſt the hinder- parts are 


rought up thereto, But nothing is more remarkable in theſe 


N : 05 eptiles, than that theſe Parts and Motion are only tempo- 
"Tied ry, and incomparably adapted only to their preſent Nym- 
Pe -Sate; whereas in their Aurelia-State, they have neither 
les: Peet nor Motion, only a little in their Hinder-parts : And 
585 their Mature- State, they have the Parts and Motion of a 
it mi ing Inſet, made for Flight. 

Ny Iltis a wonderful pup Mechanifin obſervable in the 


going 
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ſtring to it, particularly the Spine (g), and the 
Muſcles co-operating with the Spine, in ſuch as 


have Bone, and the annular, and other Muſcles, in 
ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, geometrical Wind- 
ings and Turnings, Undulations, and all the ya. 


| rious Motions to be met with in the Reptile 


Kad. | 
Another Thing that will deſerve our Notice, is, 
the Poyſon (Y) that many of this Tribe are ſtock'd 


with. 


going of Multipedes, as the Fuli, Scolopendre, &c, that on each 
ide the Body, every Leg hath its Motion, one very regu- 
larly following the other from one End of the Body to the 
other, in a Way not eaſy to be deſcrib'd in Words; ſo that 
their Legs in going, make a kind of Undulation, and give 
the Body a ſwifter Progreſſion than one would imagine it 
ſhould have, where ſo many Feet are to take ſo many ſhort 
Steps. 5 
(g) Vertebrarum Apophyſes breviores ſunt, præcipue juxta caput, cu- 
jus propterea flexus in averſum, & latera, facilis Viperis eſt : ſecus 


_ Leonibus, &. IIncumbit his Offibs ingens Muſculorum min. 


torum præſidium, tum ſpinas tendinum exilium magno apparatu didu- 


centium, tum vertebras potiſſimum in diverſa ftectentium, atque eri. 


gentium, Adeoque illam corporis miram agilitatem, non tamuùm (ut 
Ariſtot.) Jr ade] A xeαοοαẽðõiͤ̃ onbrduact quonian 
faciles ad flexum, & cartilagineas produxit vertebras, ſed quia etian 
multiplicia motns localis inſtrumenta muſculss fabrefecit provida rerum 
Parens Natura, conſecuta fuit, Blaſ. Anat. Anim. P. 1. c. 39. 
de Vipera è Vellingio. | > | 

That cubich is moſt remavkable in the Vertebræ (of the Rattle- 
Snake, beſides the other curious Articulations, ] 7s, that the 
round Ball in the lower Part of the upper Vertebra, enters a Socket of 
the upper Part of the lower Vertebra, like as the Head of the Os 


Femoris doth the Acetabulum of the Os Iſchii; by <vhich Contri- 


vance, as alſo the Articalation with one another, they haue that free 
Motion of winding their Boazes any. way, Dr. Tyſon's Anat. of 
the Raitle- Snake in Philoſ. Tranſ. No. 144. What is here ob- 
ferv'd of the Vertebre of this Snake, is common to this whole 
Gents of Reptiles. 9 : : 
() My ingenious and learned Friend, Dr, Mead, examined 


with 
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with. Which I the rather mention, becauſe ſome 
make it an Objection againſt the Divine Super- 
intendence and Providence, as being a Thing ſo 
far from uſeful, (they think,) that tis rather miſ- 
chieyous and deſtructive of God's Creatures. But 
the Anſwer is eaſy, iz, That as to Man, thoſe 
Creatures are not without their great Uſes, par- 
ticularly in the Cure of (i) ſome of the moſt 3 

. g | ern 


with his Microſcope, the Texture of a Vipers Poyſon, and 
found therein at farſt only a Parcel of ſma#l Salts nimbly floating 
in the Liquor z but in a ſbors Time the Appearance was chang'd, and 
theſe ſaline Particles avere ſi0t out into Cryftals, of an incredible Tenuity 
and Sharpneſs, vith ſomething like Knots here and there, from <ohieb 
C they ſeem d to proceed ; ſo that the cubole Texture did in a ner re- 
it preſent a Spiders Web, though infinitely finer, Mead of Poyſons; 


« 9; 52 CEE: : SPE 
A þ As to the Nature and Operation of this Poyſon; ſee the ſame 
rt WM ingenious Author's Hypothefis; in his following Pages. 

This Poy/or of the Viper lieth in a Bag in the = at the 
'- {WUpper-end.of the Teeth. It is ſeparated from the Blood by 
as a conglomerated Gland, lyin in the anterior lateral Part of the 
0s Sincipitis z juſt behind the Orbit of the Eye: From which 
Gland lieth a DuR, that conveys the Pon to the Bags at 


1 


the Teeth. 


The Teeth are tubulated, for the Conveyance, or Emiſſlon 
n of the Poy ſon into the Wound the Teeth make; but their 
n Hollowneſs doth not reach to the Apex, or Top of the Tooth, 


(that being ſolid and ſharp, the better to pierce ;) but it ends 
in a long {lit below the Point, out of which the Poyſon is 
emitted. Theſe Perforations of the Teeth, Galen faith, Jas 

ountebanks us'd to ſtop with ſome kind of Paſte, before 


the hey ſuffer'd the Vipers to bite them before their SpeQators, - 
t f Cuts of theſe Parts, &, may be ſeen in the laſt cited Book 
Os ef Dr. Mead. Alſo Dr. Tyſor's Anat, of the Rattle-Snake, in Phil, 
tri- WH rar/, No. 144. 5 3 5 
free O That Vipers have their great Uſes in Phyſick, is mati- 

. of eſt from their bearing a great Share in ſome of our beſt 
ob- Antidotes, ſuch as Theriaca Andremachi; and others; alſo in 


he Cure of the Elepbantiaſis, and other the like ſtubborn Ma- 
adies, for which I ſhall refer to the medical Writers, But 
here is ſo ſingular a Caſe my curious Collection of Dr — 


— 
2 — 


ſuch noxious Creatures, as Rods and Scourges, . 


with thoſe noxious Reptiles, and other pernicioylſ 


| forammibus in formam cibri perforata cernitur, ex quibus ingen qu 


and finding it very warm, pull'd o 


deal too cautiouſly and ſparingly, in their preſcribing « 


and ſtubborn Leproſies : But he recommendeth rather 


30s Of Rejtiles: on 
born Diſeaſes ; however, if they were not, then 
would be no Injuſtice for God to make a Set q 


execute the Divine Chaſtiſements upon ungratefi 
and ſinful Man. And I am apt to think that th 
Nations which know not God, are the moſt annoy! 


Cre 


1 


AF. 2 wha 


Worm, related from Kircher, that I ſhall entertain the Rea 
with it. Near the Village of Saſſa, about eight Miles frm 

the City Bracciano in ltaly, faith he, Specus ſere caverna (uu 
La Grotta delli Seri) duorum hominum capax, fiſtulsfis quiluſin 


dam, principio veris, diverſicolorum Serpentum, nulla tamen, ut dicty 


ſingulari veneni qualitate imbutorum progenies quotannis pullulne | in 
let, In bac ſpelunca Elephantiacos, Leproſos, Paralyticos , Arthritia t. 
Podagricos, c. nudos exponere ſolent, qui mox halituum ſultenu pre. 
orum calore in ſudorem reſoluii, Serpentum propullulantium, tam «i J 
pus infirmi implicantium, ſuctu linctuque ita omni vitioſo virulening . 
bumore privare dicuntur, ut repetito hoc per aliquod tempns nei dtri 
mento, tandem perfectæ ſanitati reſtituantur. This Cave Rin 00 
viſited himſelf, found it warm, and every Way agreeabl: t b 
the Deſcription he had of it; he ſaw their Holes, head 


murmuring hiſſing Noiſe in them; but although he nil 
ſeeing the Serpents, (it being not the Seaſon of their cri 
ing out) yet he ſaw great Numbers of their Exuviæ, or Su 
and an Elm growing hard by laden with them. 5 
The Diſcovery of this Cave, was by the Cure of a 
oing from Rome to ſome Baths near this Place; who dH 
lis Way, and being benighted, ha e upon this C 
is Clothes, and bell 
weary and ſleepy, had the good Fortune not to feel the vi 
pents about him till they had wrought his Cure. Vid 
ſeum Worm-l, 3. c. 9. ; 


The before-commended Dr. Mead, thinks our Phylii | 


fmall Quantities of the Viper's Fleſh, &c. in the Elephant 


Gelly or Broth of Vipers; or, as the Ancient Manner 
to boil Vipers, and eat them like Fiſh ; or at leaſt to dn 
Wine, in which they have been long infuſed, Vide Neu 
fepra, p. 34. ä 5 0 2 7 
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Creatures. As to the Animals themſelves, their 
Poiſon is, no doubt, of ſome great and eſpecial Uſe 
to themſelves, ſerving to the more eaſy Conqueſt, 
and ſure Capture of their Prey, which might o- 
therwiſe be too reſty and ſtrong, and it once e- 
." it icap d, would hardly be again Recover d, by Rea- 
on of their ſwifter Motion, and the Help of their 
WLegs ; beſides all which, this their Poiſon may be 
probably of very great Uſe to the Digeſtion of 
their Food. 5 - 
And as to the innocuous Part of the Reptile- 
ind, they as well deſerve our Notice for their 
„ larmleſneſs, as the others did for their Poiſon. For 
,s thoſe are endow'd with Poiſon, becauſe they are 
predaceous ; ſo theſe need it not, becauſe their Food 
s near at Hand, and may be obtain'd without 
dtrife and Conteſt, the next Earth (&) affording 
ood to ſuch as can terebrate, and make Way into 
Wt by their Vermicular Faculty; and the next Ve- 
ectable being Food to others that can climb and 
each (/), or but crawl to it, ESE 
W (i) That Earth-worms live upon Earth, is manifeſt from the 
ttle curled Heaps of their Dung ejected out of their Holes. 
ut in Philoſ. Tranſ, No. 291, I have ſaid, it is in all Probabi- 
ty Earth made of rotted Roots and Plants, and ſuch like 
utritive Things, not pure Earth. And there is farther 
eaſon for it, becauſe Worms will drag the Leaves of Trees 
to their Holes, | | PT 
(1) Snails might be in Danger of wanting Food, if they 
ere to live only upon ſuch tender Plants as are near the 
Fround, within their Reach only; to impower them there- 
Ire to extend their Purſuits farther, they are enabled by the 
leans mentioned in Note (d), to ſtick unto, and creep up 
alls and Vegetables at their Pleaſure, 
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CHAP, I 
Of the Inhabitants of the Waters, 


1 Have now gone through that Part of the Anima 
I World, which J propoſed to ſurvey, the Anim; Wa 


Inhabiting the Land. 


As to the other Part of the 'Terraqueous Globe f 


the Waters, and the Inhabitants thereof, not ha- 
ing Time to finiſh what I have begun on tt 


large Subject, I ſhall be forced to quit it for the 


preſent, altho we have there as ample and glo- 


ous a Scene of the Infinite Creator's Power and 
Art, as hath been already ſet forth on the di 
Land, For the Waters themſelves are an Admin: 
ble Work of God (a), and of Infinite Uſe (5) BF: 
wy es 55 t 
& Befides their abſolute Neceſſity, and great Uſe to the 


World, there are ſeveral Topics, from whence the Waten 
may be demonſtrated to be God's Work; as, the creating o 
vaſt a Part of our Globe; the placing it commodiouſly ther- 
in, and giving it Bounds ; the Methods of keeping it ſwen . C 
and clean, by its Saltneſs, by the Tides, and Agitations by {RE 


the Winds; the making the Waters uſeful to the Vegetation 
of Plants, and for Food to Animals, by the noble Methods «i 


ſwectning them; and many other Things beſides, which ar f 


inſiſted on in that Part of my Survey. 3 
() Pliny having named divers Mirabilia Aquarum, to fh, 
their Power; then proceeds to their Uſes, viz. Eædem cad. 
res omnium terra naſcentium cauſa fiunt, prorſus mirabili naturi, . 
guis velit reputare, ut fruges gignantur, arbores fruticeſque vivant, i 
cœlum migrare aquas, animamque etiam herbis vitalem inde defem 


juſtõ confeſſione, omnes terre quoque vires aq uarum eſſe beneficii, J | 


Prepter ante omnia ipſarum potentie exempla ponemus: Cunctas ern 
uis mortalium enumerare queat ? And ther he goes on with f 

Enumeration N Waters famed for being Medicinal, , 
IRC « her un val ualit I Plin. I, I. c, 1 2. | : 3 
pa other " 9. (Þ . 000 P 
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that Part of the Globe already ſurvey d; and the 
ßprodigious Variety (c), and Multitudes of curious 
and wonderful Things obſervable in its Inhabitants 
ot all Sorts, are an inexhauſtible Scene of the Cre- 
© ator's Wiſdom and Power. The vaſt Bulk of 
ſome (4), and prodigious Minuteneſs of others (e), 
together with the incomparable Contrivance and 
Structure of the Bodies (J) of all; the Proviſions 
and Supplies of Food afforded to ſuch an innume- 
rable Company of Eaters, and that in an Element, 
unlikely, one would think, to afford any great Store 


1 . of 
tne : : 3 - PTL 
() Plizy reckons 176 Kinds in the Waters, whoſe Names 
oll. may be met with in his J. 32. . x1. but he is ſhort in his Ac- 
and count. 11 | 


(a) Pliny, 1, 9. c. 3. faith, That in the Indian Sea there are 


ary K Balenæ quaternum jugerum (i. e. 960 Feet) Priftes 200 cubitorum 
Ard: . 300 Feet.) And J. 32. c. 1. he mentions Whales 600 
yu Feet ſong, and 360 broad, that came into a River of Arabia. 
am f the Reader hath a Mind, he may ſee his Reaſon why the 
—argeſt Animals are bred in the Sea, J. 9. c. 2. 

to te (e) As the largeſt, ſo the moſt minute Animals are bred in 
Vater he Waters, as thoſe in Pepper-water ; and ſuch as make the 
ing 6 Preen Scum on the Waters, or make them ſeem as if green, 
there 


nd many others. See Book IV. Chap, xx, Note (), (9. 


fre Cf) It might be here ſhewn, that the Bodies of all the ſe- 
om reral Inhabitants of the Waters, are the beſt contrived and 
tation ! uited to that Place and Buſineſs in the Waters, which is pro- 
ode per for them; that particularly their Bodies are eloathed and 


uardeqd, in the be Manner, with Scales, or Shells, &c. ſuit- 
ble to the Place they are to reſide in, the Dangers they ma 
here be expoſed unto, and the Motion and Buſineſs they are 
ere to perform: That the Center of Gravity (of great Con- 
ceration in that fluid Element, ) is always plac'd in the fitteſt 
vant. Fart of the Body: That the Shape of their Bodies, (eſpecially 
Ihe more ſwift,) is the moſt commadious for making Way 
hbrough the Waters, and moſt agreeable to geometrical Rules; 
und many other Matters befides would deſerve a Place here, 
Pere they not too long for Notes, and that I ſhall anticipate 
hat ſhall be more proper for another Place, and more accu- 
Fately treated of there, 
3 >. Bus | (C) See 


form'd ina Way fo different from, but equivalent 


408 The Watery Inhabitants. Book I. 
of Supplies (g); the Buſineſs of Reſpiration per. 


to what is in Land Animals (Y); the Adjuſtment 
of the Organs of Viſion (i) to that Element in 
which the Animal liveth ; the Poiſe (E), the Sup- 
port (J), the Motion of the Body (m), forwards 
1 85 With 


* _ bY _— * = ** — *— 


(g) See before Brok IV. Chap, 11. | 

) Galen was aware of the Reſpiration of Fiſhes by their 
Branchie, For having ſaid, that Fiſhes have no Occaſion of 2 
Voice, neither reſpire through the Mouth as Land Animals 
do, he ſaith, Sed earum, quas Branchias nuncupamus, conſtructi, 
ipſis vice Pulmonis eft, Cum enim crebris ac tenuibus foraminiby 

nt Brancbiæ he intercepts, aeri quidem & vapori perviis, ſubtiliori- 

bus tamen quam pro mole aque ; hanc quidem extra repellunt, il 
autem prompts intromittunt. Galen de Uſ. Part. 1. 6. c. 9. 80 
alſo Pliny held, That Fiſhes reſpired by their Gills ; but be 
faith Ariſtotle was of a different Opinion. Plin, J. 9. c. 7. And Gp; 
fo Ariſtotle ſeems to be in his Hiſtory of Animals, I. 8. c. 2. and in 
other Places. And I may add our famous Dr. Needbam. Se Wt 
his De form. Fiu, Chap, 6. and Anſwer to Severinus. F 

(7) A protuberant Eye would have been inconvenient t 
Fiſhes, by hindring their Motion in ſo denſe a Mediums . 
Water is; or elſe their bruſhing through ſo thick a Mediun i 
would have been apt to wear, and prejudice their Eyes; ther. 
fore their Cornea is flat. To make Amends for which, as all 
for the Refraction of Water, different from that of the Air, 
the Wiſe Contriver of the Eye, hath made the Cry/aiin Wt 
ſpherical in Fiſhes, which in Animals, living in the Air, 1 
denticular, and more flat. | | _ 


(% As I have ſhewed before, that the Bodies of Birds ae 1 


nicely pois'd to ſwim in the Air; fo are thoſe of Fiſhes for Þ 


the Water, every Part of the Body being duly balanc'd, ard 
the Center of Gravity (as I ſaid in Note (f), accurately fix. 
And to prevent Vacillation, ſome of the Fins ſerve, partie: 
— thoſe of the Belly; as Bereli prov'd, by cutting off the 
elly-fins, which caus'd the Fiſh to reel to the right and let. 
_ and render'd it unable to ſtand ſteadily in an uprigi 
Oſture. 1 
(7) To enable the Fiſh to abide at the Top, or Bottom, f 
any other Part of the Waters, the Air-Bladder is given to mo 
Fiſhes, _ as it is more full or empty, makes the Bod oO 
2Qre or leis buoyant | FE, | 
Mare or leis bu ? t, (0 Tel 


* 
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r- 4 with great Swiftnefs, and upwards and downwards 
nt with great Readineſs and Agility, and all without 
nt Wa Feet and Hands, and ten thouſand Things beſides ; 
in all theſe Things, I ſay, do lay before us ſo various, 
p- WE fo glorious, and withal ſo inexhauſtible a Scene of 
de the Divine Power, Wiſdom and Goodneſs, that it 
itn woulq be in vain to engage my ſelf in ſo large a 
Province, without alotting as much Time and Pains 
heir to it, as the preceding Survey hath coſt me. Paſ- 
of 2 Wt ſing by therefore that Part of our Globe, I ſhall only 


ay ſome what very briefly concerning the ixſenſi- 


ut : : 

wu tive Creatures, particularly thoſe of the ocgerable 
* Kingdom, and ſo conelude this Survey. 
85 x | (n) The Tail is the grand Inſtrument of the Motion of the 
ut be Body; not the Fins, as ſome imagine. For which Reaſon, 
Fi ſhies are moſt muſculous and ſtrong, in that Part, than in a 


the reſt of their Body, according as it is in the motive Parts 
4 pt * 3 in the peQoral Muſcles of Birds, the Thighs 
ot Man, &c | 


nt for BG If the Reader hath a Mind to ſee the admirable Method, 
um bow Fiſhes row themſelves by their Tail, and other Curiofi- 
«dun ties relating to their Swimming; I ſhall refer him to Borezi de 
wy oer. Animal, Part 1, Chap, 23. particularly to Prop, 213. 

as all 

e Air, 


BOOK X. 


Of VEGETABLES. 


HE Vegetable Kingdom, although an in- 
ferior Branch of the Creation, exhibits to 
I us ſuch an ample Scene of the Creator's 
F&-ontrivance, Cugioſity, and Art, that I much 1 

4 | r 
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yea, the moſt abject (c) Shrubs, and the very 1 


and are beneficial to the World, may in ſome Meaſure 


ther chuſe toſhew what might be ſaid, than engage 
too far in Particulars. I might inſiſt upon the 
great Variety there is, both of Trees and Plants 
provided for all Ages, and for every Uſe and Oc. 
caſion of the World (a); ſome for Building, fo: 
Tools and Utenfils of every Kind; ſome, hard, 
ſome ſoft ; ſome tough and ſtrong, ſome brittle ; 
ſome long and tall, ſome ſhort and low; ſome 
thick and large, ſome ſmall and ſlender; ſome f 
Phyſick (5), ſome for Food, ſome for Pleaſure; Þ 


. 
„ 


1 

| 1 eodage Buſhes WT «: 

DS — | — | _ + | : = | 3 1 
(=) The fifth Book of Thepbraſiurs Hiſtory of Plants may Wap 
here conſulted ; where he gives ample Inſtances of the various ar 


Conſtitutions and Uſes of Trees, in various Works, &:. 8 
alſo befor E, Book IV. Chap, 13 Note ( a). e a | | | : 
 (b) Inviſes quogue berbis inſeruit [Natura] remedia : quijy: n 
medicinas dederit etiam acultati.in quibus ipſis providentiam Nu. 


turæ ſatis admirari ample#ique non eſt.— Inde excogitavit aliqus "2 


aſpectu hiſpidas, tactu truces, ut tantum non vocem ipſius fingentis i- Wn 
las, rationemque veddentis exaudire videamur, ne ſe depaſcat aui 
Quadrupes, ne procaces manus rapiant, ne neglecta veſtigia obteran, u 
inſidens Ales infringat: his muniendo Aculeis, teliſque armando, f. 
mediis ut tuta ac ſalva fint, Ita hoc quoque quod in iis odi mus, li 
minum causa excogitatum, Plin. Nat, Hiſt. I. 22. c. 6. D 
Are ſome of the Species of Nature noxious E. They are alſo uf 8c 
=—Doth a Nettle fting ? It is to ſecure ſo good a Medicine fron ti 
Rapes of Children and Cattle, Doth tho Bramble cumbe» a Garn 
It makes the better Hedge; where if it chanceth to prick the Orure, "8 
will rear the Thief, Grew. Coſmolog. lib. 3. eap. 2. ſect. 47. 
(:) That the moſt abject Vegetables, Ee. ave their U 


pear from the Uſe the Northern People put rotten Wood, &,, 
unto. Satis ingenioſum modum habent populi ſeptentrionales in nen: | |: 
vibus nocturno tempore pertranſeuntes, imo & diurno, quando in em. 
tiorihus Aquilonis partibus ante, & poſt Solftitium- byemale conti 
notes babentur, Ouique bis remediis indigent, Cortices quercire u . (: 
gquirunt putres, oaſque collocant certo interſtitio itineris inſtitui, #t ve 
rum ns; quo voluerint, perficiant iter. Neo ſolum hoc profit ul. 


Cortex, ſed & Truncus putrefactus, ac fungus ipſe Agaricus appellum pra 
Tc, Ol. Mag. Hiſt; J. So . 16. . ; 8 1 4 Þ 
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ge Buſhes and Brambles themſelves, the Husband- 
he man can teſtify the Uſe of. Fn, 
nts WR I might alſo Survey here the curious Anatomy 
X- BY and Structure of their Bodies (4), and ſhew the 
for admirable Proviſion made for the Conveyance of 
rd, BY the lymphatick and eſſential Juices, for communi- 


lc; BY cating the Air, as neceſſary to Vegetable, as Ani- 
mc BY mal Life (e) I might alſo ſpeak of, even the very 
tor WY TY | 8 Covering 
e; 4 
ven 


Dr, Mervet ſaith, are the beſt, viz, the Aſhes of the Common- 
hes vy Tuiſtie, though all Thiſtles ſerve to this Purpoſe. Next 


— © Sto Thiftles are ay” wat, cut after the Flowers are gathered, 
ay be Plants that are Thorny and Prickly, ſeem to afford the beſt 
iow and moſt Salt. Merret's Obſervations on Anton, Ner. p. 265. 

da = Quid majora ſequar? Salices, bumileſque Genife, 
„Ac ile pecori frondem, aut paſtoribus umbram 

„ Suficiunt, Sepemque ſatis, & pabuls meth. 2 
„ | | Virg. Georg. lib, 2, ver. 434. 


aliqu | | f 

nis . (4) Dr. Beal (who was very curious, and tried many Ex- 
au periments upon Vegetables) gives ſome good Reaſons to 
ant, u magine, that there is a direct Communication between the 


add, . Parts of the Tree and the Fruit, ſo: that the ſame Fibres 
1 l rhich conſtitute the Root, Trunk, and Boughs, are extend- 
d into the very Fruit. And in old Horn-beams, I have ob- 


q cf erved ſomething very like this; in many of which, there 
frem ti re divers great and ſmall Ribs (almoſt like Ivy, only united 
Barden o the Body) running from the Root up along the outſide 
wner i ef the Body, and terminating in one fingle, or a few Boughs : 


hich Bough or Boughs ſpread again into Branches, Leaves, 
Ind Fruit, See what Dr, Beal hath in Lowth, Abridg, Vol. 2. 
| . 710. | a 
10d, But as to the particular Canals, and other Parts relating to 
Ihe Anatomy of Vegetables, it is too long a Subject for this 
lace, and therefore I ſhall refer to Seign. Malpigbi's and Dr. 
conti Prew's Labours in this Kind. | 5 
rcires u (e) Tanta 44. pix 20g nece Itas, S uſus, ut Natura in ſingulis 
wi, nt % ¶ventium ordinibus varia, ſed analoga, paraverit inſtrumenta, que 
ic profil i ulmones vocamus [and ſo he goes on with obſerving the Ap- 
ape lau pratus made in the various Genera of Animals, and then faith] 
| Plantis verg, que infimum animalium attingunt ordinem, tantam 
198 e ö | Trachea- 
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To this we may add Thiftles in making Glaſs, whoſe Aſnes 
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in his Anat. Plant. Tab. 51, 52. 


| Its Sap. Of all which ſee Dr. Gre, I. T. c. 4. ſe#, 8, Ec. au 


 Syringa. Id. ib. Tab. 46, 47. | 


hu 
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Covering they are provided with, becauſe it is 
curious Work in Reality, although leſs ſo in Ap. 
pearance: And much more therefore might Iſuryey 
the neat Variety and Texture of their Leaves (f\) 

= - 605 —_7 


nn 


Trachearum copiam & produttionem extare par eſt, ut bis mirime Ve. 
getantium partes præter corticem irrigentur.—Plantæ igitur (u 
conjectari fas eft) cum ſint viventia, viſceribus infixa terrg, ah bac, 
ſeu potins ah Aqua S ac re, commixti⸗ S tercolatis a terra, Reſpirati 
onis ſua materiam recipiuns, ipſarumque Trachee ab halitu terre, er. 


tremas radices ſabingreſſo, replentur. Malpig. Op. Anat. Plant, 


3%. > 
L Theſe Trachee or Air-Veſſels, are viſible, and appear very 
retty in the Leaf of Scabives, or the Vine, by pulling aſunde: Þþ 
2 of its principal Ribs, or great Fibres; between which 
may be ſeen the 2 Air. Heffel. (like Threads of Cob- web) 
a little uncoiled: A Figure whereof, Dr. Grew hath givenu Wm 


As to the curious coiling, and other Things relating to ths 
Structure of thoſe Air- Heſſels, I refer to Malpig. p. 14. and Dr, 
Grew, ib. J. 3. c. 3. ſeck. 16, &c. and l. 4. c. 4. ſect. 19. of M. 
Ray, from them ſuccinctly. Hif. Plant. J. 1, c. 4. 1 
Y Concerning the Leaves, I ſhall Note only two or thre: Wl 
Things. 1. As to the Fibres of the Leaf, they ſtand not in ie 
Stall, in an even Line, but always in an Angular, or Circus 
Poſture, and their vaſcular Fibres or Threads, are 3, 5, or,! 
The Reaſon of their Poſition thus, is for the more erect Gros 
and greater CO of the Leaf, as alſo for the Security oY 


Qa a - » kd, ed of rt tt + @ © 


I. 4- par, 1. c. 3. alſo Tab. 4. Fig. 2, to 11. Another Obſervabe? 
in the Fibres of the Leaf, is their orderly Pofition, ſo av. 
take in an eighth Part of a Circle, as in MaZows , in ſome : 
tenth, but in moſt a twelfth, as in Zoly-Oak or a ſixth, ash. 


WWW Bd MB a 
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2. The Art in Folding up the Leaves before their Eruptiu 
out of their Gems, &c. is incomparable, both for its Elegar-F* 
cy and Security, viz. In taking up (ſo as their Forms will bear) te 3 
leaſt Room; and in being ſo conveniently conched as to be capable of u. 
ceiting Protection from other Parts, or of giving it to one another, e.. 
Firſt, there is the Bow-lap, where the Leaves are all laid ſome * 
convexly one over another, but not plaitedl ut where the Lea 1 
are not ſo thick ſet, as to ſtand in the Boaub- lap, there awe have the Pl.. 
Oxi tere, or the Hat-lap ;, as in Roſe-trees, & . And ſo that curius 
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te admirable Finery, Caiety, and Fragrancy of 


Fl f their Flowers (g). I might alſo inquire into the 
p- wonderful Generation and Make of the Sced (), 
"cy We TT 5 . and 
the 


Obſerver goes on ſhewing the various Foldings, to which he 
gives the Names of the Duplicature, Multiplicature, the Fore- 
BS 7ow!, Back-rowl, and Tre-rowl, or Treble-rowl, Grew, ib. I. I. c. 4. 
e. 14, &c. To theſe he adds ſome others, J. 4. P. 1. c. 1. 
= /#. 9. Conſult alſo Malpig. de Gemmis, p. 22, &c, 
Io theſe curious Foldings, we may add another noble 
Guard by the Interpoſition of Films, &c. of which Dr. Grew 
ſaith, there are about ſix Ways, viz. Leaves, Surfoils, Interfoils, 

ES Stalks, Hoods, and Mantlings, Grew, ib, and Tab, 41, 42. Mal- 
very 22g. ibid. 


nde e (s) In the Flower may be conſidered the Empalement, as 
hich, Dr. Grew ; the Calix, or Perianthium, as Mr, Ray, and others, 
web) call it, deſigned to be a Security, and Bands, to the other 
en u Parts of the Flower. Floris velut baſis & fulcimentum eft, Ra 
Hiſt. 1. 1. c. 10. Flowers, whoſe Petala are ſtrong (as Tuli 5 
o the have no Calix, Carnations, whoſe Petala are long and . 
dr. have an Empalement of one Piece: And others, ſuch as the 
it Mr BR Anap-wweeds, have it conſiſting of ſeveral Pieces, and in divers 
XZ Rounds, and all with a counterchangeable Reſpect to each 
three other, for the greater Strength and Security of themſelves, 
in te and the Petalt, &c. they include. | 
ircu Wa The next is the Foliation, as Dr. Grew, the Petala, or Folia, 
;, or, as Mr. Ray, and others, In theſe, not only the admirable 
Trot WW Beauty, and luxuriant Colours are obſervable, but alſo their 
rity 0 WR curious Foldings in the Cakx, before their Expanſion. Of which 


7c, al Dr. Grew hath theſe Varieties, viz. The Cloſe-Couch, as in Ro- 
>rvable es; the Concave-Couch, as in Blattaria flore albs ; the Single-Plait 
© as as in Peaſe-Blaſſonis z the Double-Plait, as in Bl Bottles, &c. the 
ſome Couch and Plait together, as in Marigolds, &c, the Rocul, as in 
1, 45 PR Ladies-Bowwer ; the Spire, as in Mallocus; and laſtly, the Plait 
| and Spire together, as in Convolvulus Doronici folio, Lib, 1. cap, 


ruptiuf , 5. Jeck. 6. and Tab. 54. 

Elegar As to the Stamina with their Apices, and the Stylus, (called 
ear) e the Attire, by Dr. Grew,) they are admirable, whether we con- 
ble fr. fider their Colours, or Make, eſpecially their Uſe, if it be as 
er, e. g Dr. Grew, Mr, Ray, and others imagine, namely, as a Male 
ome Sperm, to impregnate and fructify the Seed. Which Opinion 
Leas is corroborated by the i ngenious Obſervations of Mr. Samuel 
the Pl. Aorland, in Philoſ, Tranſ. No. 287. | 
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Formation of the Seed or Fruit of Vegetables, Cuts bein 


vid. plura in tract. de Sminum veget, p. 14. & paſſim. 


nam facienti mibi, & amicis, tritici metamorphoſis non cefſit, Admiſu 
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and the great Uſefulneſs of their Fruit: I might 
ſhew that the Rudiments and Lineaments of the 
Parent-Vegetable, though never ſo large and ſpa. 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, though ſome of theſe Seeds are ſcarce 
viſible to the naked Eye (i). And foraſmuch ax 
: le the 
 Reliqua uſiis. alimentique gratid genuit [N Dr cult 
— — Hs, * — wy b 8 te 
palam eſt) admonitione bominum, que ſpectatiſſimè floreant, celerrimi 


marceſcere. Plin, Nat. Hiſt. I. 21. c. 1. 
) As to the curious and gradual Proceſs of Nature in the 


neceſſary, I ſhall refer to Dr. Grew, p. 45, and 209, and Mal 
Pig. P. 57. | | 

(7) Vetus eft Empedoclis dogma, Plantarum ſemina Ova eſſe, al 
zi ſdem decidua-Ineſt in eo [Ovo vel Semine) velut in cicatric, 
nom ſolo viventis carina, ſed cum minimo trunco aſſurgentes parte, 
Gemma ſcilicet, & inſignis radicis Canus, & c. Malpig. ib. p. 81, 


In Malpigbi's Life, a Debate may be ſeen between him and 
Seign, Triumpbetti, the Provoſt of the Garden at Rome, whe- 
ther the whole Plant be actually in the Seed. The Affirms 
tive is maintained by Malpighi, with cogent Arguments; a. 
mong which, this is one: Non preoccupata mente, oculis microſeji 1 
armatis, luſtret quæſo Phaſeolorum, ſeminalem plantulam nondum ji. (4 
zam, en qua folia ſtabilia, hecque ampla evidenter obſervabit; in eadn 
pariter gemmam, nodos, ſeu implantationes varias foliorum caulis . 


prehendet. Caulem inſignem fibris ligneis, & utriculorum ſerichu (A 


conſtamem conſpicue attinget, And whereas S. Triumpbetti hal BY 
objected, that vegetatione, metamorphoſs, inedia plantas in alias d. 
generare, ut exemplo plurium [conftat] precipue tritici in lolium, & 
lolii in triticum verſi. In Anſwer to this, (which is one of the! 
ſtrongeſt Arguments againſt Malpighi's Aﬀertion) Matig FR 
replies, Nondum certum eſt de integritate, & ſucceſſu experimenti, | 


#amen metamorphoſs, quoniam bec neglecta cultura, aut vitio ſoli, au 
aeris contingit———ideo ex morboſo & monſtruoſo affectu non licet infern 
permanentem ſtatum & Natura intentum, Obſervo plantas ſyluefirs | 

cultura varias reddi, &c, I have more largely taken Notice af 
Malpigh?s Anſwer, becauſe he therein ſhews his Opinion a- 
_— the Tranſmutation of Vegetables. Vid. Malpig. Vi. 
P. 7. t N 5 = 
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ic upon the Safety of the Seed and Fruit in a great 


2 Mea- 
8 ; | So Mr, Lewenhoeck, after his nice Obſervations of an Orange- 
ce kernel, which he made to germinate in his Pocket, &c. con- 
1s {Kludes, Thus we ſee, how ſmaù a Particle, no bigger than a courſe 


h and (as the Plant is repreſented) is increaſed, &c. A plain De- 
2 Vonſtration, that the Plant, and all belonging to it, <vas actually in 
a e Seed, in the young Plant, its Body, Root, Sc. Philoſ. Tranſ. 


(ut No. 287. See alſo Ruii Cat. Cant. in Acer, maj, from Dr. High- 
ini ere. But in all the Seeds which I have viewed, except 
he Maple, the Plant appears the n to the naked Eye, 
the Ind alſo very elegant, in the Nux Vomica, : 
i Wl Natura non obſervat magnitudinis propertionem inter ſemina & plan- 
1 , ab iiſdem ovtas, ita ut majus ſemen majorem ſemper producat plan- 
un, minus minorem. Sunt enim in genere herbarum non pauca, qua- 
n ſemina arborum nonnullarum ſeminibus non dico equalia ſunt, ſed 
125 Vlto majora, Sic v. g. Semina Fabe, Sc. ſemina Ulmi, &c. multis 
— ibus magnitudine ſuperant. Raii ubi ſupra, I. r. c. 13. 
„ 81, PFilicem reliquaſque Capillares herbas Semine carere Veteres plerique 


prodidere ; quos etiam ſecuti ſunt 6 Recentioribus nonnulli, Dodo- 


+. 0 5 \ LY 7 N . 
ard, Sc. Alii 6 contra, Baubinus, Sc. Filices & congeneves 
whe Er atephoras eſſe contendunt; Partim quia Hiſtoria Creationis, Ge- 


C 11. 1 2, &c.Hanc ſententiam veri ſſimam efſe autopſiæ 
vincit. Fredericus Cæſius, he ſaith, was the firſt that diſco- 


2 red theſe Seeds with the Help of a Microſcope. And 


Ir mMa- 
8 « 4 


Yo Nee him, Mr. . C. hath more critically obſerved them. 
ein nong other Things obſerved by that ingenious Gentleman, 
ww_ theſe „Pixidulæ ſeu capſule ſemina continentes in pleriſque boc 
w_ . pants perquam exili granulo arenæ vulgaris ci nere plus duplo 
i had res ſunt; imo in nonnullis ſpectebus vix tertiam quartamve are- 
und. barten, magnitudine equant, veſicularum quarundam annulis aut 
n. d 27 vermiformibus obvolutarum ſpeciem exhibentes, Nonnulls ex 
"the 8 ve ſiculis 100 cireiter ſemina continere deprehendebantur—ades 
ſalvigh 14 paroitate ut nudo oculo provſus eſſent inviſibilia, nec niſi micro- 
men, interventu detegi poſſent. —Ofnunda Regalis, que aliis omni- 
Lin : 7 ilicis Ipeciebus mole ——antecellit———vaſcula ſeminalia obtinet 
TH n religuis congeneribus magnitudinis——quorum immenſa & 
b infem fugiens parvitas cum magnitudine plants collata added nul- 
He gerere proportionem invenietur, ut tantam plantam 6 tantio ſemine 
—_—_ % attentum obſervatoren merits in admirationem rapiat, Ray, 
nion 3 . I. 3. P. 132. This N. C. was Mr. Wil. Cole, as he own- 
wo Letter I haye now in my Hands of his to Mr. Ray, 
cb, 18, 1684. . 


(#) Fege- 


9 
80 


the Perpetuity and Safety of the Species depends 
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Meaſure, I might therefore take Notice of the pe. 
culiar Care the Great God of Nature hath take 
for the Conſervation and Safety hereof : As part. 
cularly in ſuch as dare to ſhew their Heads all the 
Year, how ſecurely their Flower, Sced or Pt 
is locked up all the Winter, together with ther 
Leaves and Branches, in their Gems (I), and wel 
fenced and covered there with neat and cloſe Ti. 
nicks. And for ſuch as dare not fo to expoſe then 
ſelves, with what Safety are they preſerved und: 
the Coverture of the Earth, in their Root (lt 
| . Seel 


e * * 1 Fo OY At a. 4 2 . * * 1 A * 


> WO. TORE 06> © 


(k) Vegetantium genus, ut debitam magnitudinem ſortiatur, & , 
mortalitats jacturam ſucceſſive prolis eductione reparet, ſtatis tem 
bus novas promit partes, ut tandem emergentes Uteri, vecentes ee 
Soboles, Emanantes igitur a caule, caudice, ramis, & radius 
wells hujuſmodi partes, non illico laxatæ extenduntur, ſed compendu uit 
dam coagmentate intra folii axiam cubantes, non parum ſubſ fn 
Gemma appellantur, &c. And then that great Man goes a 
mew the admirable various Methods of Nature, in rep, 
ing in that little Compaſs, ſo large a Part of a Tree or uf 

the curious Structure of the Gems, the admirable Gui 
afforded them, and the Leaves, Flowers and Seed contain 
in them, c. Of which having taken Notice before, I, 
over it now, and only refer to our Author Malpighi, and ii: 
Grew, in the Places cited in Note (F) and (g). 1 
1) Of Bulbous, and a great many more, probably of i 
far greater Number of Perennial Roots of Herbs as A 
Rape-Crowſoot, & c. it is very obſervable, that their Ro, 
annually renewed, or repaired out of the Trunk or Sta 
ſelf; that is to ſay, the Baſis of the Szalk continually, and. 
inſenſible Degrees deſcending below the Surface of the El 
and hiding it ſelf therein, is thus both in Nature, Place 
Office, changed into a true Root. ——So in Brewnwori, Wl 
Baſis of the Stalk ſinking down by Degrees, till it lies uu 
Ground, becomes the upper Part of the Root; and con 
ing {till to fink, the next Year becomes the lower Pull 
And the next after that, rots away; a new Addition ba 
ſill yearly made out of the Stalk, as the elder Parts ei 
rot away. Grew, ibid. I. 2. P. 59. ubi flava vid. | | f 4 
; I n | 1" 


XI Boox X. Flowers and Seed of Vegetables. 417 
pe- Seed (), or Fruit, till invited out by the kindly 
ike BY Warmth: of the Spring! And when the whole Ve- 
anti. getable Race is thus called, out, it is very pretty to 
tte gobſerve the Methods of Nature in guarding thoſe 
Frut nſenfitive Creatures againſt Harms and Inconve- 
ther {Wnicncies, by making ſome (for Inſtance) tolicdown 
wel proſtrate, and others, to cloſe themſelves up () 
Ir pon the Touch of Animals, and the moſt to ſhut 
hem p their Flowers, their Down (o), or other their 
unde ict. Tax 15-45; bag wi 
10 1 
Seel 


A 5 5 8 


2 


(n) How ſafe and agreeable a Conſervatory the Earth is 


2 Z Whe ir; but in the Earth their Vigour is long preſerved. 
„% bus Sceds particularly, Mr. Ray thinks ſome, may proba- 
E.. s retain their Fecundity for ten Years, and others loſe it in 


licibus h 


endo gn ii puto) fertilitatem ſuam tuentur quam ab kominibus diligentiſime 
alf Podita ; nan; & ego EP alii ante nie multi obſervArunt Sinapeos vins 
es 00 enam enatam in aggeribus foſſarum recens factis inque areis grami- 
\ repo * '7h effoſſs, ubi poſt hominum memoriam nulla unquam Simap?'s ſeges 
or Pu pccreverat, Ouam tamen non ſpontè ortam ſuſpicor, ſed 8 ſeminibus 
e Gu eerra per tot .annes reſiduis etiam prolificis. Ray. tid. Pl. I. r. 
anti 3. | Net . 

re, IM ) Plantæ nenniillæ Aſchynomena Veteribus dictæ, Recentiori bus 


, And! . ee, & Senſitive, & Mimoſe, baud obſcura ſens indicia produmt ; 


quidem folia earum manu aut baculo tata, & paululum compreſſa, 


ly of t 3 no etiam merigie, ſplendente Scle, illico ſe contrahynt ; in nonuullis 
a8 A an ſpeciebus cauliculi teneriores concidunt & velut mareſcunt; quod 
ir Rot „ab acre Frigidiore admiſſa patiuntur. Ray Hiſt: PI. I 1. 
Js * . 8. App. 8. 2. c. 2. b. 978. | 5 
Y - Ls (2) I have obſerved that many, if not moſt Vegetables, do 
the LIT | 


xpand their Flowers, Down, Cc. in warm, Sun-ſhiny Wea- 

er, and again cloſe them towards Evening, or in Rain, &c. 
ſpecially at the Beginning of Flowering, when the Seed is 
oung and tender; as is manifeſt in the Oe of Dandelion, 
nd other Downs; and eminently in the Flowers of Pimper- 


Place ih 
mori, oY 

lies ul 
id coming 
wer Va 


tion be an's Weather-wiſer ; whereby Gerard ſaith, he foretelleth 


arts je hat Weather ſhall follow the next Day; for, ſaith he, H 
Fe *lowers be geſe ſeut up, it betokeneth Rain and foul Weather 3 
("i * "£17 


We. 


RR. 
_. 
1 


/ ; the opening and ſhutting of which, are the Country- 
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like Guard, upon the Cloſe and Cool of the Eyen. Þ* 
ing, by Means of Rain, or other Matters that may Ie. 
be prejudicial to the tender Seed, I 
And now to theſe Conſiderations relating to te . 
Seed, I might add the various Ways of Nature n 
dimpating and ſowing it, ſome being for this end, | 
winged with light Down, or Wings, to be con. (iſ 
veyed about by the Winds; others being laid in 
elaſtick, ſpringy Caſes, that when they burſt ani |; 

crack, dart their Seed at convenient Diſtance, i 
performing thereby the Part of a good Husband. 
man (2); others by their agrecable 1 and! 
3 be Smell 


5 if they be ſpread abroad, fair Weather, Ger. Herd, . 
2. C. 183. | I 
Eft & 4115 [arbor in Tylis] fimilis, foliaßor tamen, roſeiqu f. 
is ; quem nodu comprimens, aperire incipit Sclis exortu, meridit u. 
aridit, Incolæ dormire eam dicum. Plin. Nat. Hiſt, I. 12. c. 11, 197 
(p) So ſoon as the Seed is ripe, Nature taketh ſeveral Method; u : 
its being duly Sun; not only in the opening of the Uterus, but alþ i 8" 

ts Make of the Seed it ſelf, For, Firſt, The Seeds of many Plan | 
hich affe a peculiar Soil or Seat, as of Arum, Poppy, &c. a 
heavy and ſmak enough, without fartber Care, to fall directiy down im 
the Ground But if they are ſo large and light, as to be expe/d rd 
#e Wind, they are often furniſb'd with ene or more Hooks, to ſtay t 

from ftraying too far from their proper Place So the Seeds of Aren 
have one ſingle Hook ; theſe of Agrimony and Gooſegraſs, man; ? 
both the former loving a warm Bank ; the latter, an Hedge for u 
Support. On the centrary, many Seeds are furnifÞ'd <vith Wings n 
Feathers; partly with the Help of the Wind to carry them, ben rin, 
from off the Plant, as of Aſh, &c. and partly to enable thenh 
make their Flight more or leſs abroad, that fo they may net, by fallin 
together, come wp too thick; and that if one foould miſs a god Soil vi 
Bed, another may hit. So the Nernel of Pine have Wivg;-—yi» 
fort hereby they fly not into the Air, but only flutter upon tl 
Ground, But ib eſe of Typha, Dandelion, and moſt of #he pa- 
Kind have leno numerous Feathers, by cubicb they are wwaft:at- 8 
very Way, Again, there are Seeds evhich are ſcatter'd not by fyis ® 

abroad, but by being either ſpirted or flung away, The fir't of thoſe r 
Mood. ſorrel, <bioh baving a running Root, Nature ſes fit to ſou . 
Seeds at ſome Diſtance, The doing of which is effeded by a white 3 .Y 
| over, 
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Cover, of a tendinous or ſpringy Nature. —This Cover, ſo ſoon at it be- 
Fins to dry, burſts open on one Side, in an Inſtant, and is violently 
urn d Inſide outtward and fo ſmariiy throw aff the Seed: The 
$5:eds of Hart's-tongue, is lung or ſhot away——-by thecuriout Con- 
the &ri3ance of the Seed-caſe, as in Codded-Aſmart; only there the 
ring moves and curls inward, but here outward, viz. Every Seed- 
i of a ſpberic Figure, and girded about with a ſturdy 
nd, ring. ——T be Surface of the Spting reſembles a fine Ste. 99 
0n. n .it Spring is become ft art enoxgh, it ſuddenly breaks the 
dn aſe into two Halfs, like two little Cups, and ſo ſlings the Seed. 
Brew, ib. p. 199. and in Tab. 72. all theſe admirable Arti- 
and Pees are handfomely repreſented. 5 5 
Ice, Lein ft quantitas modica ſeminum (Filicis Phyllitidis quoque) 
ſellis in fub j ectam chartæ mundæ ſchedam decutiatur, deterga- 


and: rve, & deinde in acervum converratur, veſicularum ſeminalium plu- 
and Gris #114 difflientibus, Q fibi invicem allifis, acervujus varie mover 


hy partes vide bitur; non ſecus ac ſi Syrenibus ant iſtiuſmodi beſtiolis 
eus eſſet quin ſt locus tranquillus fit, ame proximè admotd; 
itantium inter rumpendum vaſculorum ſoniiui . percipietur 3 
1 microſcopio chartami oculis oberret, ſemina per eam undique ſpar- 


51e f. ad notabilem ab acer vd diſtamiam projecta tomperies, Ray 
die 1. d. p. 132. SAT | TR 

„ 11, © © The admirable Contrivante of Nature, in this Plant is moſt plain. 
ods y 2 he Seed-Veſſels being the beſt Preſerver of the Seed, tit there kept 
: al * the Injuries of Air and Earth; till it be rainy, when it is & pro- 
Plan Vime for it to grow, and then it is thrown round the Earth, as, 


&c, n 
on im 
15774 
day then 


in; by a sRilful Soe. ben any Wet touches the End of 
Seed-Veſſels, <vith a ſmart Noiſe and ſudden Leap it opens it ſelf, 
with a S ig ſeatters its Seed to a pretty Diſtance round it, where 


Auen r fore cœruleo, Sec. or Spirit-Leaf, | 

many; he Plants of the Cardamine-Family; and many others, may 

+ for u Wadded here, whoſe Cods fl — and dart out their Seed, 
Ming e en a {mall Touch of the Hand. But the moſt remarkable 
ben rip, Panee is in the Cardamine impatieni, cujui Silique (ſaith Mr. 
; then} Y vel Ieviter tactæ, actutum ejaculantur [ Semina] imd, quod 
by fallin 8 mirabilius videtur, eiſt ſiliquas non tetigeris, ſi tamen manum 
4 Soil oi taurus proxims admoveas, ſemina in approprinquantem evibra- 
; 10d tum Moriſonus fe ſepins expertum ſcribit, tum Fobnſtonus 
wpon th Gerardum verum eſſe affirmat, Hiſt, Plant. I. 16. c. 20. 


either is this Provifion made only for Land Vegetables, 


e pa a 
, bor ſuch alſo as grow in the Sea, Of which | ſhall give 


qyaft:d bo! 9 


by fin ¶nſtanee from my before · commended Friend, Dr. Sloane. 
T thoſe n the Fuci, their Seed hath been diſcover'd, (and foew'd ms 
70 o . by the Induftry of the ingenious Herbariſt, Mr. Sam. Doodys 
te frrh Fund en mange this Kind, folid Tuberewler, or Riſinga in ſoms 

e Saſoni; 


1 


ows, Lr. Sloane Voy. to Jamaica, p. 150. of the Genti- 


4 
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Smell, and ſalutary Nature, inviting themſelves to 
be ſwallow'd, and carry'd about by the Birds, and 
thereby alſo tertiliz'd by paſſing through their Bo- 
dies (9) ; and others not thus taken Care of, do 
. many 


n — 8 


| Seaſons , whorem were lodo*d ſeveral round Seeds, as big as Muſtard. 


Secd, which, <ovken ripe, the outward Membrane of the Tubercals 
breaking, leaveth the SS ed to float up and down avith the Waves, The 
Seed coming near Stones, or any ſolid Foundation, by Means of 4 Mu- 
cilage it carries with it, flicks to them, and ſhos forth Ligulæ with 
Branches, and in Tirie comes to its Perfection and Magnitude, Sloan 
Voy. Jamica, Pp. 8 i ä 

4 Bat although. Mr. Doody had hinted, and conjeQur'd at the 
Thing; yet che firſt that diſcover'd the Seeds in Fuci, was 
the before-commended Dr. Tancred Robinſon; as may be ſeen 
by comparing what Mr, Ray ſaith inhis Synop/. Stirp, Brit, p. 6, 
with his Append, Hiſt, p. 1849. Beſides which Fuci, the Dr. 
tells me, he obſerv'd Veſſels and Seed in Coratoid Shrubs, 28 
alſo in ſeveral Fungi, not only in the Species of Crepitus Lupi, 
but alſo between the Lamelle of other Species, and in that 
ſubterraneous Kind call'd Trufles, whoſe Seed and Veſlels 


open in the Cortex, at ſome Seaſons. he ſaith, like that of 


Mallows in Shape. Un. . 
As to the Crepitus Lapi, J have more than once cxamin'd 


their Powder, with thoſe excellent Microſcopes of Mr. Wil- 


ſors Make: But the molt ſatisfactory View Mr. Wilſon him- 
ſelf gave me; by which I found the Seeds to be ſo many 
exceeding {mall Puf-Balls, with round Heads, and longer 
than ordinary. ſharp-pointed Stalks, as if made on purpoſe 
to prick caſily into the Ground, | Theſe Seeds are inter- 
mix'd with much duſty Matter, and become hurtful to the 
Eyes, probably by their ſharp Stalks pricking and wounding 

that tender Organ. | 
| (4) The Ancient Naturaliſts do generally agree, that A, 
ſeltoe is propagated by its Seeds carried about by, and paſſing 
—. the Body of Birds. Thus Theophraftus de Cauſ. Plant, 
J. 2. c. 24, Ta J exd e, si, &c. Initium vero a paſit 
avium : Ouippe Vifto detracto confettoque in aluveis, quod frigidiſ- 
ſi mum eſt, ſemen cum excreniento purum dimittitur, & fats muts. 
tione oliqud in arbore Stercoris causd pultulat, erumpitque, &c, 80 
alſo Pliny ſaith, viz, Omnino autem ſatum | Viſcum] rubs noch 
naſeitur, nec niſ per alvum Avium redditum, maxime Plumb s 4 
Turdis, Hat ef natura, ut niſi maturatum in ventre Au um, in 
8 prove 
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many of them by their Uſefulneſs in Human Life, 
invite the Husbandman and Gardiner carefully to 
ſow and nurſe them up. w— To 


* 


———— 


proveniat. Plin. N. H. I. 16. c. 44. Whether what Theopraſus 
and Pliny affirm, be conducive to the better fertilizing the 
Seeds of Miſſeltoe, I know not; but that it is not of abſolute 
Neceſſity, I can affirm upon mine own Experience, having 
ſeen the Seeds germinate, cven in the Bark of Oak. But al- 
though they ſhot above an Inch, and ſeem'd to root in the 
Free, yet they came to nothing, whether deſtroy'd by Ants, 
c. which I ſuſpected, or wheth-r diſagreeing with the Oak, 
Iknow not. But I fince find the Matter put out of doubt by 
Mr. Doody ; which ſee in Mr. Ray's Hiſt. Plant. App. p. 1918. 
Nutmegs are ſaid to be fertiliz'd after the ſame Manner, as 
Tavernier ſaith was confirm'd to him by Perſons that lived 
many Years in thoſe Parts; whoſe Relation was: The Nut. 
meg b.ing ripe, ſeveral Birds come from the Iflands toward 
the as. and devour it whole, but arc forced to throw it 
up again, before it be digeſted: And that the Nutmee, then 
beſmear'd with a viſcous Matter, falling to the Ground, takes 
Root, and produces a Tree, which would never thrive, was 


it planted. Tavern. of the Com mod. of the G. Mogul. And Mon- 


ſieur T evenct, in his Travels to the Indies, gives this Account: 
The Tree is produc'd after this Manner; there is a Kind of 
Birds in the Iſland, that having pick'd off the green Huſk, 
{wallow the Nuts, which having been ſome Time in their 
Stomach, they void by the ordinary Way ; and they fail not 
to take rooting in the Place where they fall, and in Time grow 
up to a Tree. This Bird is ſhap'd like a Cuckow ; and the 
Dutch 1 ge their Subjects, under Pain of Death, to kill 
any of them. Vid? Sir T. Pope-Blunt's Nat, Hiſt, | 
But Mr. Ray gives a ſomewhat different Account: Hune 
ſfructum [Nucem Moſchatam |] variæ quidem aves depaſcantur, fed 
maxime C:lumbe genus album & parvum, que dehiſcente nucamento, 
illefe ſuavitate Macis, hunc cum Nuce eripiunt & devorant, nec ui ſi 
replets ingluvie eapaciſſima ſaginam deſerunt, Noſtrates ibi merca- 
tores Columbis iſtis Nut-eaters ſive Nucivoris nomen impoſuerunt. 
Quas autem vorant Nuces, poſt integras per altoum reddunt. Reduit 
citius deinde germinant utpote præmaceratæ fertore Ventriculi. Arbores 
inde nate ceu præceciores, facile ſunt corruptioni obnoxiæ fructumque 
ferunt ceteris multo viliorem, & bac cauſa neglectum iucel's conte m- 
tumque, præter Macin, quem ad adulterandum meliorem adhibert, 


Bay H. P. l 27. © 4. ̃ | 
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To this fo ſingular a Care about the Propagz. 
tion and Conlervation of the Species of Vegeta. 
bles, I might add the nice Proviſion that is made 
for their Support and Aid, in ſtanding and grow. 
ing, that they may keep their Heads above Ground, 
and not be rotted and ſpoil'd in the Earth them. 
ſelves, nor thereby annoy us; but on the contrary, 
miniſter to all their Ends, and our Uſes; to afford 
us Houſes, Utenſils, Food (i), Phyſick, Cloathing, 
yea, Diverſion too, by the Beauty of their Looks, 
by the Fragrancy of their Smell, by creating us 
pleaſant Shades againſt the ſcorching Beams of Sum- 
mer, and skreening us againſt the picrcing Winds, 
and Cold of Winter (s). *-- Al 


(r) Arbores hlandioribus fruge ſuccis hominem mitigavere, Ex ii 
recreans membra Olei liquor, vireſque potus Vini; tot denique ſajor 
anugi ſponte venientes: & menſæ depugnetur licet earum cauſa cun 
feri-, & peſt naufragorum corporibus piſces expetantur, etiamnum ta. 
wen ſecundæ: Mille praterea ſunt uſus earum, ſine quibus vita dg 
non poſſit, Arbore ſulcamus maria, terraſque edmovemus, arbore exe: 
dificamus tecta. Plin. N. H, LIE TL 

' (5) Plantarum Uſus latiſſimè patet, & in omni vita parte occurit, 
Sine illis laute, ſine illis commode non uivitur, at nec vivitur omnim : 
uecunque ad victum neceſſaria ſunt, quæcunque ad delicias faciun, 


e locupletiſima ſuo penu abunde ſubminiſtrant, Quanto ex iis menſi Z 
nnocentior, mundior, ſalubrior quam ex Auimalium cæde & lanieni! 
Homo certe naturg Animal carnivorum non eſt; nullis ad predam & We a 
and u 


rapinam arnmis inſtructum, non dentibus exertis & ſerratis, non ungui. 


us aduncis, Manus ad fruftug colligendos, dente ad mandendos con- st 
24 Var 
von vidtum tantùm nobis ſuppeditant, ſed & Veſtitum, & Medixinan F 
to for 
make 
if it! 
Natut 
ties 0 
3 Infini 
them 
ef the | 


parati, Non legimus ei ante Diluvium carnes ad eſum conceſſas, A. 


& Domicilia aliaque adificia, & Navigia, & Supellectilem, & Fi 


eum, & Oblectamenta Senſuum Arimique : Ex bis naribus odoramenia 
E ſuffumigia parantur, Horum flores inenarrabili colorum & Sele. 


matum varietate, & elegantia, eculos exhilarant ſuaviſſima odbrun 


| Ha expirant fragantia ſpiritus recreant, Horum fructus gule illice - 
bre menſas ſecundas infiruunt, & languentem appetitum excitant, Tacto | 


uirorem amæœniſſimum oculis amicum, quem per prata paſcua agru, 


hlvas ſpatiantibus objiciunt, & umbras quas contra eftum E ſeli a. p. 38 
00 


leres prebent, Ray ib, J. I. c. 24. P. 46. 


Boe 
and 
Stre 
In f 


not 
Facu 


1 * 
3 
So, 
— 


Mea 
(eq 
not 
be a 
| wel 
and 
ſome 
2 abou 
: and 
the“ 


A 


WC) 
have 
Inerall 
bein 


and 
is to F 


Space 


| Book X. Flowers and Seed of /egetables. 423 
And is is very obſervable what admirable Pro 
viſions are made for this Purpoſe of their Support 
and Standing, both in ſuch as ſtand by their own 
| Strength, and ſuch as need the Help of others. 
In ſuch as ſtand by their own Strength, it is by 
Means of the ſtronger and more ligneous Parts, 
(equivalent to the Bones in Animals,) being made 
not inflexible, as Bones; becauſe they would then 
be = to break; but of a yielding elaſtick Nature, 
to eſcape and dodge the Violence of the Winds; 
and by Means alſo of the Branches ſpreading hand- 
ſomely and commodiouſly about, at an Angle of 
about 45 gr. by which Means they equally fill up, 
and at the ſame Time make an Æquilibration of 
the Top (7). no 1 5 

And as for ſuch Vegetables as are weak, and 
IF 9 » 
not able to ſupport themſelves, tis a wonderful 
Faculty they have, ſo readily and naturally to make 
Uſe of the Help of their Neighbours, embracing 
5 | | and 
() All Vegetables of a tall and ſpreading Growth, ſeem to 
have a natural Tendency to an hemiſpherical Dilation, but ge- 
2 nerally confine their Spreading within an Angle of 90 gr. as 
15 — the moſt becoming and uſeful Diſpoſition of its Parts 
and Branches. Now the ſhorteſt Way to give a moſt graceful 
and uſeful filling to that Space of dilating and ſpreading out, 
is to proceed in ſtrait Lines, and to diſpoſe of thoſe Lines, in 
Ja Variety of Parallels, &. And to do that in a quadrantal 
Space, & c. there appears but one Way poſſible, and that is, 
„to form all the Interſections, which the Shoots and Branches 
| make, with Angles of 45 fr. only. And I dare appeal to all, 
. if it be not in this Manner, almoſt to a Nicety obſerv'd by 
„Nature, c. A viſible Argument that the plaſtick Capaci- 
ties of Matter are govern'd and diſpos'd by an All-wiſe and 
| Infinite Agent, the native Strictneſſes and Regularities of 


„ them, plainly ſhewing from whoſe Hand they come. Account 
„ of the Origine and Format, U Fofſ. Shells, &c, Print. Lond. 1705. 


Ip. 38, 41, | | 
ul eq 7 TOP 
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and climbing up upon them (x), and uſing them dige 
as Crutches to their feeble Bodies: Some by their be rx 
odd convolving Faculty, by twiſting themſelves tion 
like a Screw about others ; ſome advancing them- the « 
ſelves, by catching and holding with their curious Care 
Claſpers and Tendrels, equivalent to the Hands; WY being 
ſome by ſtriking in their rooty Feet; and others by ſenſi 
the Emiſſion of a natural Glue, cloſely and firmy In 


_ adhering to ſomething or other that adminiſters 
ſufficient Support unto them. All which various 
Methods being ſo nicely accommpdated to the In- 

| e | digencies 


() In Hederd, ſurculi & rami hinc inde claviculos, quaſi radiculu 
emittunt, que parietibus, vel occurrentibas avboribus veluti digitis f. 
mantur, & in altum ſuſpenduntur, Hujuſmodi radiculæ ſulrotuiis WW 
unt, & pilis coperiuntur; & quod mirum eſt, glutinoſum fundunt lu. 5 
morem, ſeu Terebinthinam,. qua arcte lapidibus nectuntur & agelui. PaAgã 
nantur. Non mineri induftria Natura utitur in Vite Canadn, and 
Se, The admirable and curious Make of whofe Tendreb migl. 
and their Feet, ſee in the illuſtrious Author, Malpig. de (. . 
preolis, &. p. 48. . 5 by © | 
Claſpers are of a Compound Nature, between that fe 
Root anda Trunk. Their Uſe is ſometimes for Support only; =R- 
as in the Claſpers of Vines, Briony, Sc. whoſe Branches be. 
ing long, {lender and fragile, would fall by their own Weight 10 
and that of their Fruit; but theſe Claſpers taking hold ot 
any Thing that is at Hand; Which they do by a natural Cir JR! 
cumvolutien which they have; (thoſe of Briony have a fe- 
trograde Motion about every third Circle, in the Form of a ! 
double Claſp ; ſo that if they miſs one Way, they may catch 
the other.) Sometimes the Uſe of Claſpers is alſo fora Þ WF 
Supply, as in the Trunk-Roots of Ivy; which being a Plant“ 
that mounts very high, and being of a cloſer and more com-. 
pact Subſtance than that of Vines, the Sap would not be ſult: Þ 2 
ciently ſupply'd to the upper Sprouts, unleſs theſe aſſiſted the 
Mothar-Nset; but theſe ſerve alſo for Support too. Some: 
times alſo they ſerve for Stabiliment, Propagation and Shade; 
for the firſt of theſe ſerve the Claſpers o hoes, for the. 
ſecond, thoſe, or rather the Trunk-Roots of Chamomil; and! 
for all Three che Trunk-Roots of Strawberries, Harris Let. 
Te, in verb, Claſyers, 5 


(v) Vegc:} J 
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2 digencies of thoſe helpleſs Vegetables, and not to 
be met with in any beſides, is a manifeſt Indica- 
tion of their being the Contrivance and Work of 
the Creator, and that his Infinite Wiſdom and 
Care condeſcends, even to the Service, and Well- 
being of the meaneſt, moſt weak, and helpleſs in- 
ſenſitive Parts of the Creation. | 


In the laſt Place, to the Uſes already hinted 


at, I might add a large Catalogue of ſuch among 
2 Vegetables, as are of peculiar Uſe and Service to 


e es 
D ene? oe Son LO 


the World, and ſeem to be defign'd as twere on 
2 Purpoſe, by the moſt Merciful Creator, for the 
Good of Man, or other Creatures (ww). Among 
© Crain, I might name the great Fertility (x) of 


ſuch as ſerves for Bread, the eaſy Culture and Pro- 
pagation thereof, and the Agreement of every Soil 


and Climate to it. Among Trees, and Plants, I 
might inſtance in ſome that ſeem to be defign'd, 
Fas twere, on Purpoſe, for almoſt every Ule( y), 


and 


n 


() Vegetables afford not only Food to Irrationals, but al- 
0 Phyfick, if it be true which Ariffotle faith, and after him 
Pliny; which latter in his 8th Book, Chap, 29. ſpecifies divers 
Plants made uſe of as Specificks, by divers, both Beaſts and 


Birds: As Dittany by wounded Deer; Celandine by Swalt:ws, to 


cure the ſore Eyes of their Young, &, And if the Reader 
hath a mind to ſee more Inftances of this Nature, (many of 


chem fanciful enough,) he may conſult Aderſenne in Gene. 


F. 933. 
0 See before, Bo IV. Chap, 1 1. Note (6). 


00) Planta hes unica[ Aloe Amerieana] inquit Fr. Hernandex, 
uiequid vitæ eſſe poteſt neceſſarium preſtave facile poteſt, ſi eſſet rebus 
Vumanis modus. Tota enim illa lignorum ſepiendorumque agrorum 


| ſum præſtat, caules tignorum, folia vero tecta tegendi imbricum, lan- 
| cum © eorundem neruuli, & fibre eundem babent uſum ad linteami- 


Fr, 5 * , „ - 
na, calceos, & veſtimenta conficienda quem apud nos Linum, Can- 


habit, Goſſipium, & c. E mucronibus funt clavi, aculei, ſubule, 


guibus perforandis auribus, macerandi corporis gratia, Indis uti mos 


erat 
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and Convenience; ſome to heal the moſt ſtubbon Þ wo 
and dangerous Diſtempers (Z), to alleviate andeat Þ Seri 
the Pains (aa) of our poor infirm Bodies, all the ¶ cure 
Sl — . grov 
erat cùm Damonum vacarent cultui; item acicule, acus, tribuli nl. or e 
taves & raftills idonea pefiendis ſubtegminibus, Preteven 0 ſuce 
mananti, cujus evulſis germinibus internis foliiſve tenerioribus cult | 
[Yztlinis] in mediam cauitatem, ſtillat planta, unica ad 50 int. PO 1 
dum amphoras (quod dictu 1 Vina, Mel, Acetum ac Fu. Other 
ebarum parantur [The Methods of which he tells. In 
ſuecus menſes ciet, aluum lenit, Urinam evocat, Renes & Veſican 
emundat. E yadice quoque Reſtes fun frmiſſime. Craſſiore: foi. cam e 
41 partes, truntuſque, decofta ſub terrd, edendo ſunt apta, ſoji LE finitur 
unique Citrea fruſta ſaecharo condita 2 quin EP vulnera vecentit E 4 Willis 


. mire conglusinant. Folia quoqiue aſſe & affecko loco impoſite o. (55 
vulſionem curant, ac dolores lewiunt (pracipue ft ſuccus ipſe calem · ¶ guales 


batur) quamvis ab Indice proffciſcantuv Ine, ſenſum bebetant, atqu imd ex 
torporem inducunt. Radicis ſuccus luem Veneream curat apud lnin WBquibus 
m Dr, Palmer, Ray. ibid. l. 21. c. J. Sec alſo Dr. St er. $ 
Voyage to Jamaica, p. 24). 1 

Tire alſo two mo Aloe beſides, mentioned by tt To 
fame Dr. Soane, one of which is made uſe of for Fiſhin che V 
Lines, Bow Strings, Stockings, and Hammocks. Another Scroph 
hath Leaves chat held Rain-water, to which Travellers, 5, Fob; 
reſort to quench their Thirſt, in Scarcity of Wells, or N ed, w! 
ters, in thoſe dry Countries. Id. 5. 249. | | 

(z) For Inſtance here, I ſhall name the Cortex Peruvian, W Yar R. 


which Dr. Morton calls Autidotus in levamen arumnarum vit h. Into. 
mane plarimarum divinitus conceſſs, De Febr. Exer. v. c. 3. | Paigen. 


Sanitatem Gentium proc uldubio à Deo O. M. conditus, Cujus grati W # 
Arbor vitæ, ſiqua alia, jure meritò appellari poteſt. Id. ib. c. 7. Eu hat ; 
ot convit:is Herculea & divina hac Antidetus jattabatur? Ibid. Mownj 
To this (if we may believe the Epbemer. German. Ann. 1. 
Obfer. 74. and ſome other Authors) we may add Trifdimnf 2 
Paludoſam, which is become the Panacea of the German and 
Northern Nations. | : 
(aa) Pro doloribus quibuſcunque ſedandiy n e ſemea Arivanc 
| * Opium habet ur; quamobrem merits Nepenthe appellar: fi Anirabl. 
E remedium vere divinum exiftit. Et quidem fatis mivari vir Im, n. 
ſumus, quomodo urgente viſceris aut membri euju ſpiam torturs inſ Mind 
E intolerabili cruciatu, pharmacum boc, incantamenti inſtar, lev} eq thr 
men & avarynoiay ſubitam, imo interdum abſque ſomne, aut ſi| Wd ex: 
em prius quam advenevit, concedit. Porro adbuc magis ſtupendu"| 2 


Ger: 
ef, quod doxer particula Opiatics operari, & potentiam ſwam ww” 4 its 
oo : {4 q ; | 
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World oyer : And ſome deſigned for the peculiar 
Service and Good of particular Places, either to 


cure ſuch Diſtempers as are peculiar to them, by 
growing moreplentitully there than elſewhere (4b); 
or elſe to obviate ſome Inconvenience there, or to 
1 ſupply ſome conſtant Neceſſity, or Occaſion, not 
poſſible, or at leaſt not eaſy, to be ſupplied any 
other Way (cc). It is, for Inſtance, an admira- 
z | | ble 


cam exerere continuant, imd etiam aliquamdiu poftquam fomnus 
Fnitur, ſumma aleviatio, & indolentia in parte affect per ſiſti. 
Willis, Phar. rat. Par. 1. S. 7. cap. 1. ſect. 15. | 
(655) Tales Plantarum ſpecies in quacunque regione à Deo ereantur 
WU quales hominibus & animalibus ibidem natis maxim conveniunt ; 
us ex plantarum naſcentium ſrequentid ſe fere animadvertere poſſe 
uibus morbis [endemiis] quælibet regio ſubjeRa ſit, ſeribit Solenan- 
ee. Sic apud Danos, Friſios, Hollandos, quibus, Scorbutus frequent, 
Cochlearia copiore provenit. Ray. H. Pl. hb, 16. cap. 3. | 
: 7 To this may be added, Elſner's Qbſervations concerning 
the Virtues of divers Things in his Obſervations ds Vincetoxics 
Fcrophularum remedio. F. Germ. T. 1, Obf. 57. 
HFobn Benorovinus, a Phyſictan of Port, may be here conſult- 
ed, who wrote a Book on Purpoſe to ſhew, That every Coun- 
try hath every Thin 1 its Occaſions, and particu- 


* 
SF. 


Into. See Berner, *Auraynxeig, Batav, five Introd, ad Medic. 
aigenam. ; 
() The Deſcription Dr. Shane gives of the Wild-Pine is, 
hat its Leaves are chanelled, fit to catch and convey Water 
E gown into their Reſervatories; that theſe Reſervatories are 
made, as to hold much Water, and cloſe at Top when 
Aull, to hinder its Evaporation ; that theſe Plants grow on 
ie Arms of the Trees in the Woods every where [in thoſe 
Parts] as alſo on the Barks of their Trunks. And one Con- 
Fivance of Nature in this Vegetable, (he faith,) is very ad- 
irable, The Seed hath long and many Threads of Tomen. 


ind-— but alſo, that it may by thoſe Threads, when dri- 
Jen through the Boughs, be held faſt, and ſtick to the Arms, 
ad extant Parts of the Barks of Trees. So ſoon as it Sprouts 
Germinares, although it be on the under Part of a Bough, 
its Leaves and Stalk riſe perpendicular, or 1 5 up, 
RRR - RS 


cot 
641 q 


ar Remedies afforded to all the Diſtempers it is ſubject 


, not only that it may be carried every where by the 


— — 


—— 
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Water. It is the common Relief of the Herdſmen on the 
Mountains; when they are Thirſty, they lay hold on the B. 
juco, and drink their fill. Collect. of Vey, and Trav, Vel. I. in tl 
Suppl, to Navarette's Account of China, p. 355. 

The Water<ith of Famaica hath the ſame Uſes, concerning 
which, my before-commended Friend, Dr. Sloane, favouret 


70 * " * 
F n 


ble Proviſion made for ſome Countries ſubject vu ane 
Drought, that when the Waters every where ! lik 
fail, there are Vegetables which contain not only Pr c 
Moiſture enough to ſupply their own Vegetation ma 
and Wants, but afford Drink alſo both to Man and *t0 
other Creatures, in their great Extremities (ad); RY 
| 4 FA f . and 0 oft 
becauſe if it had any other Poſition, the Ciſtern (before. ME 2 
mentioned, by which it is chiefly nouriſhed——) made AA 
the hollow Leaves, could not hold Water, which is neceſſin We But 
for the Nouriſhment and Life of the Plant. In Scarciy Par 
of Water, this Reſervatory is neceſſary and ſufficient, not on. 
ly for the Plant it ſelf, but likewiſe is very uſeful to Men, WE we 
Birds, and all Sorts of Inſects, whither they come in Troop, {M# I ha 
and ſeldom go away without Refreſhment. 14. ib. p. 1, mer 
and Phil. Tranſ. No. 251, where a Figure is of this notable i 
Plant, as alſo in Lowtherp*s Abridg. Vol. 2. p. 669. abo 
The Wild-Pine, ſo called, & c. hath Leaves that will hold: 1 
Pint and a half, or Quart of Rain- Water; and this Water re- ner: 
freſhes the Leaves, and nouriſhes the Root. When we fd © oO 
theſe Pines, we ſtick our Knives into the Leaves, juſt aboe ea 
the Root, and that lets out the Water, which we catch in ] — 
Hats, as I have done many Times to my great Relief. Dar- 
pier's Voy, to Campeachy, c. 2. Pp. 56. | 8 of the 
(ad) Navwarette tells us of a Tree called the Bejuco, which Jed 
twines about other Trees, with its End hanging downwards, T. 
and that Travellers cut the Nib off it, and preſently a Spot Cerni 
of Water runs out from it, as clear as Cryſtal, enough, an ne 
to ſpare, for fix or eight Men, I drank, (faith he,) to m Sis 
SatisfaCtion of it, found it cool and ſweet, and would drink 2 f. 
it as often as I found it in my Way. It is a Juice and naturl 7 Dag 


me with this Account from his Original Papers: This Vine gw. ' 


ing on dry Hills, in the Woods, where no Water is to be met with, in 
Trunk, if eut into Pieces tayo or three Yards long, and beld by eil 


End ta the Mouth, affords ſo plertifulſy a limpid, . 1 


freſbing Water, or Sap, as gives new Life to the droughty Travel| 


or Hunter. V/hence this is very much celebrated by all the Inhabitan"\ ? 
1 
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and a great deal more might be inſtanced in of 2 
like Nature, and Things that bear ſuch plain Im- 


preſſes of the Divine Wiſdom and Care, that they 


[ manifeſt the Super- intendence of the Infinite Cre- 
EF Tr... 
Thus I have given a Sketch of another Brancli 
of the Creation, which (although one of the mean- 


eſt, yet) if it was accurately viewed, would abun- 


dantly manifeſt it ſelf to be the Work of GOD. 


But becauſe I have been fo long upon the other 


Parts, although leſs than they -deſerve, I muſt 
therefore content my ſelf with thoſe general Hints 


7 I have given; which may however ſerve as Speci- 


mens of what might have been more large Taid 
about this inferiour Part of the animated Creation. 


As to the nanimate Part, ſuch as Stones, Mi- 


i nerals, Earth, and ſuch-like, that which I have al- 
ready ſaid in the Beginning ſhall ſuffice. | 


= of theſe Iſlands, as an immediate Gift of Providence to their diſtre f. 


ſed Condition, 5 
Io this we may add what Mr. Ray tak es Notice of con- 
cerning the Birch- Tree. In initiis Veris antequam folia pro diere, 


vuinerata dulcem ſuccum copioss effundit, quem ſiti preſſi Paſtores in 


bois ſæponumero potare ſolent. Nos etiam non ſemel eo liquore recre- 


a. ſumus, cù m berbarum gratid vaſtas peragravimus Hlvas, inguit 


$ Trazu;, Raii Cat. Plant. circa. Cantab. in Betula. 
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BOOK XI 


Prattical Inferences from the foregoing 
Et 1 SURVEY. 


T AVING in the preceding BOOKS cartied 

my Survey as far as I care at preſent to 

engage my ſelf, all that remaineth, is to 

draw ſome Inferences from the foregoing Scene of 

the Great Creator's Works, and ſo conclude this 
Part of my intended Work, [ 


rt ro Gd oc hl wag 
That God's Works are Great and Excellent, 


1 TFE firſt Inference I ſhall make, ſhall be by Þ* 
way of Confirmation of the Text, That the 4 
Forks of the Lord are great (a). And this is 
neceſlary to be obſerved, not againſt the Atheiſt ÞÞ(c) 
only, but all other careleſs, incurious Obſervers 7 1 7 rat 
| 8 6 0 8 1 emu: 


n ar 
(a) Equidem ne laudare quidem ſatis pro merito poſſum ej us Sapi- . In 
entiam ac Potentiam, qui animalia fabricatus eſt. Nam ejuſ modi 3. 


opera non Laudibus modd, verùm etiam Hymnis ſunt mæjora, aus 
Priuſuam inſpexiſſemus, fieri non poſſe per ſuaſum habeamus, conſpicati | 
vers, falſat wo epinions ſigh omperimus. Galen. de Uſ. Part. !.“ 
7. 6. 13. - 6) NW 


_ 
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God's Works. Many of our uſeful Labours, and 
7 ſome of our beſt modern Books ſhall be condemn- 
ed with only this Note of Reproach, That they 
are about trivial Matters (5), when in Truth they " 17% 
are ingenious and noble Diſcoveries of, the Works | 
Hof GOD. And how often will many own the | 
World in General to be a Maniteſtation of the In- Lo 
finite Creator, but look upon the ſeveral Parts | 
thereof as only Toys and Trifles, ſcarce deſerving | 
their Regard ? But in the foregoing (I may call it) 4 
Etranſient View I have given of this lower, and | 
moſt {lighted Part of the Creation, I have, I hope, 

abundantly made out, that all the Works of the 

LORD, from the moſt regarded, admired, and 


braiſed, to the meaneſt and moſt (lighted, are Great 
ind Glorious Works, incomparably contrived, and El 
Is admirably made, fitted up, and placed in the | 
World. So far then are any of the Works of the 
ORD, (even thoſe eſteemed the meaneſt) from 
; © Eeſerving to be diſregarded, or contemned by us 
ET), that on the contrary they deſerve (as ſhall be 
gew in the next aver cy? to be ſought out, en- 
Quired after, and curiouſiy, and diligently pry- 
into by us; as I have ſhewed the Word in the 
ext implies. 


* 
_- 


" 0 a. A — — 
—— —-„—-— — 


v (b) Non tamen pigere debet Lefores, ea intel gere, quemadmodum 
Neaturam quidem piguit ea rei pid efficere, Galen. ibid. I. 11. fin. 

t () Au igitur eti amſi quemadmodum Natura hæc, & cjuſmodi, ſum- 

dt ratione ac providentia agere potuis, ita & nos imitari aliquands | 
5 1 ſemus? Ego vero exiſtimo multis noſtrum ne id quidem poſe, ne que | | 
| mr artem Nature exponunt: Es enim mods omnino eam admiraren- | 
„. fi minis, eam ſaltem non vituperarent, Galen. ibid. I. 10. 

od a | | | | 


CHAP, 


[42] 

y — rs 
That God's Works ought tobeenquired into, and 
that ſuch Enquiries are commendable. 
6 $325 Creator doubtleſs did not beſtow ſo much 
I Curioſity, and exquiſite Workmanſhip and 
Skill upon his Creatures, to be Jooked upon with 
2 careleſs, incurious Eye, eſpecially to have then 
flighted or contemned ; but to be admired by the 
rational Part of the World, to magnify his ow! 


Power, Wiſdom and Goodneſs throughout all the | 


World, andthe Ages thereof. And theretore we 


may look upon it as a great Error, not to anſwer L 
thoſe Ends of the Infinite Creator, but rather v 


oppoſe and affront them. On the contrary, ny 
Mert commends GOD's Works, not only for b. 
ing Great, but alſo approves of thoſe curious a 
ingenious OD, that ſeek them out, or pn: 


into them. 


nd the more we pry into, and d- 


cover of them, the Greater and more Glorious x 
find them to be, the more worthy of, and the ma ne 


expreſly to proclaim their Great Creator. 


Commendable then are the Reſearches, whid 4 
many amongſt us have, of late Vears, made in 


the Works of Nature, more than hath been done if 
ſome Ages before. And therefore when we Fl 


asked, Cui Bono? To what Purpoſe ſuch Enquiri 


ſuch Pains, ſuch Expence ? The Anſwer is caſy, | 
is to anſwer the Ends for which GOD beſtowed FG 


much Art, Wiſdom and Power about them, 


as ne 


W 


mitt. 
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well as given us Senſes to view and ſurvey them; 
} and an Underſtanding and Curioſity to ſearch into 
| them: It is to follow and trace Him, when'and 
whither He leads us, that we may ſee and admire 


| thers, that they may ſec, admire, and praiſe it al- 
ſo. I ſhall then conclude this Inference with what 
= Elihu recommends; Job xxxvi. 24, 25. Remem- 
zer that thow magnify his Work, which Men 


ebold. Every Man may fee ir, Mev "_ 1 
nn it _ of. 


[ nA B. Ol 
2 hat God's Works are manifeſt to all: Whence 
the Unreaſonableneſs of Infideli 15. 


HE concluding Words of the preceding Chap- 
ter ſuggeſts a third Inference, that the Works 
pf GOD are ſo viſible to all the World, and with- 
l ſuch manifeſt Indications of the Being, and At- 
Fributes of the Infinite Creator, that they plainly 
Argue the Vileneſs and Perverſeneſs of the Atheiſt, 
3 ind leave him inexcuſable. For it is a Sign a Man 
gs a wilful, perverſe Atheiſt, that will impute fo 
WE Plorious a Work, as the Creation is, to any Thing, 
ea, a mere Norhing (as Chance is) rather than to 
O (a). It 1 Is a 23 the Man is wilfully blind, 

3 that 
. (a) Galen ne en Notice of the neat Piſtribution 5 
Ihe Nerves to the Muſcles, and other Parts of the Face, cries 
ut, Hec enim fortung ſunt opera! Cæterum tum omnibus [partibus} 
2 iti ,tantoſque eſſe ſingulos | nervos] magnitudine, quanta particuls 
i } rat neceſſe ; haud ſcio an bominam ſit ſobriorum ad Fortunam apices 


1d 


is Handy- work our ſelves, and ſet it forth to o- 
1 


| 
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that he is under the Power of the Devil, under tie 23 
Government of Prejudice, Luſt, and Paſſion, not 
right Reaſon, that will not diſcern what every oy 
can ſee, what every Man may behold afar if 
even the Exiſtence and Attributes of the CREATOR 
from his Works. For as there is no Speech yr 
Language where their Voice is not heard, their 
Line is gone out through all the Barth, and 
their Words to the End of the World : So il, 
even the barbarous Nations, that never heard of 
GOD, have from theſe his Works inferred the 
Exiſtence of a Deity, and paid their Homages to 
ſome Deity, although they have been under grea 
Miſtakes in their Notions and Concluſions about 
Him. But however, this ſhews how naturally and 
univerſally all Mankind agree, in deducing ther Wh 
Belief of a God from the Contemplation of his 
Works, or as even Epicurus himſelf, in Tay 
ſaith, from a Norton that Nature it ſelf ba 
imprinted upon the Minds of Men. For, ſaith l, 
what Nation is there, or what kind of = 4 
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id reuocare. Alioqui quid tandem erit, quod cum Providentia & u 
efficitur ? Oxinino enim hoc ei contrarium eſſo debet, quod Caſu ac In. 
tuito fit, And afterwards, Hec quidem atque ejuſmodi Artis ſil 
ac Sapientie opera eſſe dicemus, ſi modo Fortung tribuenda ſunt qui 
ſunt contraria ; fietque jam quod in proverbiis Fluvii ſurſum fi 
ent; ſi opera quæ nullum habent neque ornamentum neque raten 
neque modum Artis eſſe; contraria vero Fortuna duxerimus, & 
Galen. ubi ſupra. I. 11. c. 7. | 

(% Primim eſſe Deos, quod in omnium animis, &r. And! 
little after, Cum enim non inftituto aliquo, aut more, aut lege ji Þ 
opinio conflituta, maneatque ad unum omnium firma conſenſio, inteling 
neceſſe eſt, eſſe Deos, quoniam inſitas eorum vel potins innatas cogniny | 
ones habemus, De quo autem omnium Natura conſentit, id um 
eſſe neceſſe eſt, Eſſe igitur Deos confitendum eff, Cicer. de Na J 
Deor. I. 3. c. 16, 17. | 2 | 
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| :bat without any Teaching or Inſtruftions, 
Bade not a kind of Anti W eb or pre conctiv- 
| eo a Deity ? 

An Atheiſt therefore (if ever there was any ſuch) 
| may juſtly be eſteemed a Monſter among Rational 
12 a Thing hard to be met with in the whole 
Tribe of Mankind; an Oppoſer of all the World 
4555 à Rebel againſt Human Nature and Bexions 
as well as againſt his GOD. 
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ſuch as have heard of GOD); who have had the 
Benefit of the clear Coſpel-Revelation. And ſtill 


De in the Chriſtian Church, that hath ſtudied 
Nature, and hath pried farther than others into 
God's Works. For ſuch an one (if it be poſſible 


Ie Attributes of GOD, would be a great Argu- 
nent of the Infinite Inconvenience of thoſe Sins of 
Fatemperance, Luſt, and Riot, that have made 
e Man abafldon his Reaſon, his Senſes, yea, I 
gad almoſt ſaid his very Human Nature (4), to 

gage him thus to deny the Being of GO D. 
So allo it is much the ſame monſtrous Infidelity, 
& leaſt betrays the ſame Atheiſtical Mind, to deny 
ob's Providence, Care and Gover arent of the 
Norld, or (which is a Spawn of the ſame Epi- 
cureau 
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0 The Atheift i in Sing aGod, Pr as. Plutarch caith, 
| Wc your immobilia movere, & bellam _inferre non rantim 
n es temport, ſed & multi hominibus, gemibus, & familiis, quas 
| We gar Deorum cultus, qua divine furor __ tenuit. Plu- 
: Nat . de lade. 

L (4) See before, Not (3). 


nteling 3 
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But above all, monſtrous is this; or. would be, in 


more monſtrous this would be, in one Born and 


For ſuch to be) to deny the Exiſtence, or any of 


436 Fear and Obedience God's Due. Book XI, 
cnrean Principles) to deny Final Cauſes (+) in 
God's Works of Creation; or with the Profane, 
in Pſul. Ixxiii. 1 1. to ſay, How doth God Eu 
And is there Knowledge in the moſt High ? Fo 
as the witty and eloquent Salvi au faith (J), Thy 
that affirm nothing is ſeen by GOD, will, in al 
Probability, tab away the Subſtance, as well 
as Sight of God.-----But what fo great Mid. 
neſs, ſaith he, as that when a Man doth not dey 
'GOD to be the Creator of all Things, he ſhui 
dony him t0'be the Governour of them? Or hz 
he confeſſerh him to be the Maker, he ſhould ſa, 
GOD neglecteth what he hath ſo made? 
— — H—ñ— — —ä—)i ä ſ— — 
e) Galen having ſubſtantially refuted, the Epicurean Prini. Wh 
ples of Aſclepiades, by ſhewing his, Ignorance in Anatomy and 
hiloſophy, and by demon rating all the Cauſes to be ei- 


dentiy in the Works of Nature, viz. Final, Efficient, Inſtrument 1 N 7 
Material, and Formal Cauſes, concludes thus againſt his toru: Wa 


tous Atoms, ex quibus intelligi poteſt : Conditorem noſtrum in fora. We : 
arts partic ulis unum hunc ſeq ſcopum, ne mp ut quod melius eft elan. Ef 
Galen. de Uſ. Part. I. 6. c. 13. 73,5 | 

(J) De Gubern. Dei, I. 4. p. 124. mes Libro alſo J. 7. c. 14, 
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That God's Works ought to excite us 10 Ff 

and Obedience to God. | 


Qlnce the Works of the Creation are all of tua l 


ſo many Demonſtrations of the Infinite Wiſd 


and Power of God, they may ſerve to us as ſo mp 
Arguments exciting us to the conſtant Fear fi 
God, and to a ſteady, hearty Obedience to alllf 


Laws. And thus we may make theſe Works“ 
©... feral 
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ſerviceable to our ſpiritual Intereſt, as they all are 

to our Life, and temporal Intereſt, For if whenever 
vve fee them, we would conſider that theſe are the 
ö Works of our Infinite Lord and Maſter, to whom 
ve are to be accountable for all our Thoughts, 
Words and Works, and that in theſe we may ſee 
his Infinite Power and Wiſdom; this would check 
us in Sinning, and excite us to ſerve and pleafe 
im, whois above all Controul, and who hathi our 
Life and whole Happineſs in his Power. After 
„this Manner GOD himſelf argues with his own 

fooliſh People, and without Underſtanding, who 


ad Eyes, and ſaw not, and had Ears, and 


Heard not, Jer. v. 21, 22. Fear ye not me ? ſaith 
e Lord: will ye not tremble at my Preſence, 
eohich have placed the Sand for the Bound of 
: be Sea, by a perpetual Decree, that it cannot 
82/577 ; and though the Waves thereof toſs them- 
ſeleer, yet can they not prevail; though they 
Eg oor, yet can they not paſs over it ? 

This was an Argument that the moſt ignorant, 
ſtupid Wretches could not but apprehend ; that a 
heing that had ſo vaſt and unruly an Element, as 
Ihe Sea, abſolutely at his Command, ought to be 
Fu F-ared and obeyed ; and that he ought to be conſi- 
fered as the Sovereign Lord of the World, on whom 
ie World's Proſperity and Happineſs did wholly 


ths lepend; ge. 24. Neither ſay they in their Heart, 


lag es us now fear the Lord our. God, that giveth 
my Rain, both the former and the latter in his 


hn. He reſerveth unto ns the appointed 


rn ebe of the Harweſt. 
TK ; ' | | 
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That GOD's Works ought to excite us to 
5 T hankfulneſs. 


S the Demonſtrations which GOD hath given 

£3 of his Infinite Power and Wiſdom ſhould ex- 
cite us to Fear and Obedience; ſo I ſhall ſhew in 
this Chapter, that the Demonſtrations which hc 
hath given of his Infinite Goodneſs in his Works, 

may excite us to due Thankfulneſs and Praiſe, | 
appears throughout the foregoing Survey, wht 
Kindneſs GOD hath ſhewn to his Creatures inpro- 
viding every Thing conducing to their Life, Pro. 
ſperity and Happineſs (a); how they are all con- 
trived and made in the beſt Manner, placed in the 
fitteſt Places of the World for their Habitation and 


Comfort; accoutred in the beſt Manner, and a- | i 
commodated with every, even all the minutet ! 


Things that may miniſter to their Health, Ha- 


— Aw 


| (a) Si pauca quis tibi donaſſet jugera, accepiſſe te diceres beneficiun:Þ 
immenſa terrarum Iate patentium ſpatia negas eſſe beneficium ? &. 
cuniam tibi aliquis donaverit bene fcium vocabis: tot metalu d. 
fodit, tot flumina emiſit in æra, ſuper que decurrunt ſola aurum u. 
hentia e argenti, æris, ferri immane pondus omnibus locis obrutum, u. 
jus inveſtigandi tibi facultatem dedit, 
8. domus tibi donetur, in qui marmoris aliquid reſplendeat, Sec. Nun | 
medioere munus vocabis? Ingens tibi domicilium, ſine ullo incerdii, au 
ruing metu ſtruxit, in quo vides non tenues cruſtas-——ſed integrasli-Þ 3 
pidis pretioſiſſimi moles, &. negas te ullum munus accepiſſe ? Et cin, 
*fta quæ habes magno aſtimes, quod eſt ingrati hominis, nulli debere u, 
jz:dicas? Und: tibi iſtum quem trabis fpiritum ? Unde iſtam, per um, 
duct us vitæ tuæ diſponis atque ordinas, lucem? &c. Senec. de Be 
; 9 


gef. . 4. C, 6. 
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ne gas te accepiſſe beneficiun! 4 


Cn. V. Thankfulneſs is God's Due. 439 
neſs, Office, Occaſions, and Bulineſs in the World. 
Upon which Account, Thankfulneſs and Praiſe 
is ſo reaſonable, ſo juſt a Debt to the Creator, that 
the P/almiſt calleth upon all the Creatures to 
= praiſe God, in Pſalm cxlviii. Praiſe him all his 
Angels, Praiſe him all his Hoſts ; Sun, Moon, 
Stars of Light, Heavens of Heavens, and i, + 
ters above the Heavens, The Reaſon give ««;# 
which is, ver. 5, 6. Dr he commanded, and they 
Lee created; he hath alſo eftabliſhed them for 
eier and ever ; he hath made a Decree which 
they. ſhall not paſs. And not theſe Celeſtials a- 
lone, but the Creatures of the Earth and Waters 
too, even the Meteors, Fire and Hail, Snow and 
Wapours, ſtormy Winds fulfilling his Mord. 
Vea, the very Mountains and Hills, Trees, 
Beaſts, and all Cattle, creeping Things, and 
ing Fowl. But in a particular Manner, all the 
{Ranks and Orders, all the Ages and Sexes of Man- 
Find are charged with this Duty; Let them praiſe 
he Name of the Lord, for his Name alone is 
"xcellent ; his Glory is above the Earth and 
PFeacens, ver. 13. T 
And great Reaſon there is we ſhould be excited 
P true and unfeigned Thankfulneſs and Praiſe (4) 
F Eo to 


1 


(v) Tempeſtivum tibi jam fuerit, qui in hiſce libris verſaris con ſide- 
Pie, in utram Familiam recipi malis, Platonicamne ac Hippo- 
Waticam, & aliorum virorum, qui Naturg opera miraittur; an eorum 
ea inſectantur, quod non per Pedes natura conſtituit euere Excre- 
. Of which having told a Story of an Acquaintance of 
s that blamed Nature on this Account, he then goes on, 
verò ſi de bujuſmodi pecudibus plura verba fecero, nielioris mentis 
Niines merits mihi forte ſuccenſeant, dioantque me poũue re ſucrum 
nonem, quem ego CON DITORIS noftri verum Hymnum com- 
e, exiſtimoque in eo veram eſſe pietatem. ut fi voverim ipſe 

F 1 | $r/mus. 


440 Homage ©Worſhip God's Due. BooxXl, 
to this our Great Benefactor, if we reflect upon what 
hath been ſhewn in the preceding Survey, that the 
Creator hath done for Man alone, without any Re. 
gard to the reſt of the Creatures, which ſome haye 
held were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
the incomparable Contrivance, and curious 
Structure of our Body; and the Care and Caution ab 
taken for the Security and Happineſs of our State, Ex 
and we fhall find, that among the whole Race i cel 
Beings, Man hath eſpecial Reaſon to magnify tie Þ? tw 
Creator's Goodneſs, and with ſuitable ardent A- . 
fections to be thankful unto him. mn 
primus, de inde Ss aliis expoſuerim, quenam fit ipſius Sapientia, "oY | 3 | 
Virtus, que Bonitas, Quod enim cultu conveniente exornaverit onnia, i © 
nullique hona inviderit, id perfeftiſſime Bonitatis ſpecimen eſſe ſatu; 4 
E bac quidem ratione ejus Bonitas Hymnis nobis f celebranda, lu 
autem omne inveniſſe quo pacto omnia potiſſimum adornarentur, ſumn; Wi 
Fapientiæ eft : effeciſſs autem bmnia, que veluit, Virtntis eſt invifly 


Galen. de UC. Part. I. 3. o. 10. | 4 
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That we ought to pay God all duc Homage, af j 
Worſhip, particularly that of the Lord's Da. 


T7 OR a Concluſion of theſe Lectures, the hi 
= Thing I ſhall infer, from the foregoing Demo] 
ſtration of the Being and Attributes of GOD, ſhall $ 
be, that we ought to pay GOD all that Homag] i 
and Iforſsip which his Right of Creation a 
Dominion entitle him unto, and his Great Merce 
call for from us. And foraſmuch as the Creat!! i 
appointed, from the very Creation, one Day us 

| ih cn 


* Crave. VI. Antiquity of the Sabbath. 441 
© ſeven to his Service, it will not therefore be im- 
proper to ſay ſomething upon that Subject: And if 
l inſiſt ſomewhat particularly and largely thereon, 
the Congruity thereof to the Deſign of theſe Lec- 
© tures, and the foregoing Demonſtration, together 
with the too great Inadvertency about, and Ne- 
glect of this Ancient, Univerſal, and moſt Reaſon- 
able and Neceſſary Duty, will, I hope, plead my 
Excuſe. But that I may ſay no more than is ne- 
ceſſary on this Point, I ſhall confine my ſelf to 
two Things; the Time God hath taken, and the 
3 Buſmeſs then to be performed. 7 Ag 


the Ancienteſt Appointments it is which GOD 
i gave to the World. For as ſoon as GOD had 
0; $ & finiſhed his ſix Days Works of Creation, it is ſaid, 
Gen. ii. 2, 3. He reſted on the ſeventh Day from 
in all his Morſè which he had made. And GOD 

E leſſed the ſeventh Day, and ſancti tied it, be- 
Rcauſe that in it he had reſted from all his 
Mork. This Sanctification (a), and Bleſſing the 
Peventh Day, was ſetting it apart, as a Day of 
Liſtinction from the reſt of the Week-Days, and 
aud ppropriating it to Holy Uſes and Purpoſes, name- 


Wl | ly, the Commemoration of that Great Work of 


ul the Creation, and paying Homage and Worſhip 
„ lang . 2 2 8 | h | 
on} 0 that Infinite Being, who was the Effector of it. 
all 8 This Day, thus conſecrated from the Beginning, 
mar j or the Celebration of the 77 e yerboroy the 
1 Vorld's Birth-Day, as Philo calls it, was pro- 
ercio) 9 (a) ; WAP Uſitus divinis accommodavit 4 communi S profane 
C K - uy U ; 

„ “, ſegregavit, in uſum ſacrum ad cultum Dei deftinavit, Kirch. 
eat i 9 d 3 ö . . . . e : 

ay Tr 
{cy 1 4 bably 


I. The Time is one Day in ſeven, and one of 


Affairs, and at the ſame Time to keep up a Spiri- Þ 


0 
| 
| 


442 Antiquity of the Sabbath. Book XI ( 
bably in ſome Meaſure forgotten in the following 
wicked Ages, which God complains of, Gen. vi, 5, # 


and fo after the Flood likewiſe. But after the 


the Day was changed by them, yet a Seventh Day 


hath been conſtantly obſerved in all Ages of Chri- ; 


ſtianity, down to our preſent Time. 


Thus we have a Day appointed by GOD hin- s 


c=r- 


ſelf, and obſerved throughout all Ages, excey 


ſome few perhaps, which deſerve not to be brought Þ 
Into Example. | 4 


Return out of Agypt, when GOD ſettled the 
Fewiſb Polity, he was pleaſed to renew this Day, 
and to eſtabliſh it for a perpetual ſtanding Law. 
And accordingly it was obſerved down to our 
Bleſſed Saviouk's Time, countenanced, and 
ſtrictly obſerved by our Great LORD and Maſter #* 
bimſelt, and his Apoſtles and Diſciples in, and 
after his Time; and although for good Reaſon; #3 


And a wiſe Deſignation of Time this is, wel I Ke 


becoming the Divine Care and Precaution; ſervigg 


for the recruiting our Bodies, and diſpatching our 


tual Temper of Mind. For by allowing ſix Days Þ | 
to Labour, the Poor hath Time to earn his Bread 


and every Man Time for the Work of his reſpec: | | 


tive Calling. But had there been more, or all ou Þ 
Time allotted to Labour and Buſineſs, and none to | 
reſt and recruit, our Bodies and Spirits would haveÞ 3 


been too much fatigued and waſted, and our Mind 
have been too long engaged about worldly Matters, | 
ſo as to have forgotten Divine Things. But the In- 
finitely Wiſe Ruler of the World, having takentie} 
Seventh Part of our Time to his own Service, hat? |} 


the Man of Buſineſs Time to diſpatch his Afair, |; 


* 8 
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prevented thele Inconveniencies ; hath given a Re- 
3 jaxation to our ſelves ; and Eaſe and Refreſhment 
to our wearied Beaſts, to poor fatigued Slaves, and 


A ſuch as are under the Bondage of Avaritious, Cruel 
» Maſters. And this is one Reaſon Moſes gives of 


the Reſervation and Reſt on the Seventh Day, 
Deut. v. 13, 14, 15. Six Days ſhalt thou la- 
bour, and do all thy Wark; but the Seventh is 
the Sabbath of the LORD thy GOD ; in it 
thou ſhalt not do 227 Work, thou, nor thy Chil- 
dren, Servants, Cattel, or Stranger, that thy Man- 
Lerrovant and Maid-Servant may reſt as well as 
"| #hou. And remember, that thou waſt a Ser- 
ant, &c. therefore the LORD thy GOD com- 
En anded thee to keep the Sabbath Day. That 
carnal, greedy People, ſo bent upon Gain, with- 
put ſuch a Precept, would have ſcarce favoured 


their poor Bondſmen and Beaſts ; but by this Wiſe 
Proviſion, this great Burden was taken off. But 
n the other Hand, as a longer Liberty would too 
much have robbed the Maſter's Time, and bred 
"| Wdlcneſs, ſo by this Wiſe Proviſion, of only one 
Pay of Reſt, to fix of Labour, that Inconve- 
1 Wience was allo prevented. | 

Tubus the Wiſe Governour of the World, hath ta- 
ou p ken Care for the Diſpatch of Buſineſs. But then as 


abe Wake oft Mens Minds from God and Divine Mat- 
ers; ſo by this Reſervation of every Seventh Day, 
hat great Inconvenience is prevented alſo; all be- 
"| Wag then bound to Worſhip their Great Lord and 
Walter, to pay their Homages, and Acknowledg- 
ments to their infinitely kind Benefactor ; and in a 

I | 5 Word, 


1 
N 


their own Bodies, much leſs Have had Mercy upon 


oo long Engagement about worldly Matters, would 


444 Lord Day muſt be remember'd. Book Xl, 
Word, to exerciſe themſelves in Divine, Religious 
Bufineſs, and ſo keep up that ſpiritual Temper of 
Mind, that a perpetual, or too long Application to 
the World would deſtroy. -” Nu 

This, as it was a good Reaſon for the Order of th 
a Sabbath to the 7eπs; fois as good a Reaſon in 
for our Saviour's Continuance of the like Time i 


the Chriſtian Church Ine 
And a Law this is, become the Infinitely Wie H. 
N Creator and Conſervator of the World; a Law, not oy 


only of great Uſe to the Perpetuating the Remem -. wy 

brance of thoſe greateſt of God's Mercies then 
commemorated, but alſo exactly adapted to tie me 
Life, Occaſions, and State of Man; of Man living At 

in this, and a-kin to another World: A Law wel 
calculated to the Diſpatch of our Affairs, without I or: 
hurting our Bodies or Minds. And fince the Lay BS P. 
is ſo wiſe and good, we have great Reaſon thento in 
practiſe carefully the Duties incumbent upon us; fro 
which will fall under the Conſideration of the tio 
II. Thing I propoſed, the Bufznefs of the Day, wi 
which God hath reſerved to himſelf. And ther: to 
are two Things enjoyned in the Commandment, of 
2 Ceſſation from Labour and worldly Buſineſs; m- 
and that we remember to keep the Day Holy. Þ* 
1. There muſt be a Ceſſation from worldly Bu-. 
fineſs, or a Reſt from Labour, as the Word Sal-! 
bath (b) ſignifies. Six Days thou ſhalt do a, 
thy Work, but the Seventh is the Sabbath file 
Lord thy GOD | not thy Day but his] in which|'3 
neither thou, nor any belonging to thee, ſhall h 
any Work. In which Injunction it is obſervabl , 
by . 


© Navy Cao, Requies, | 
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Cu. IV. Lord's Day muſt be remember d. 44.5 


bow expreſs and particular this Commandment is, 
more than others, in ordering all Sorts of Perſons 
f i to ceaſe from Work. | 21324 7 | FOR Ja 

2. We muſt remember to keep the Day Holy. 

Which Remembrance is another Thing alſo in 
this, more than in the other Commandments, and 
ire, een 827 
7, That there is great Danger ot our forgetting, 

= negle&ing, or being hindred from keeping the Day 
e Holy, either by the Infirmity and Carnality of gur 
tt 


2 own Nature, or from the Ayocations of the 
W World, noi: 4 gd ton 
n 24ly, That the keeping it Holy, is a Duty of 
ie more than ordinary Conſequence and Necellity. 
g And of greateſt, Conſequence this is 
al Firſt, To perpetuate the Remembrance of thoſe 
ut grand Works of GOD: commemorated on that 
Day; in the firſt Ages of the World, the Creation; 
ein the middle Ages, the Creation and Delivery 
s; from Agypt; and under Chriſtianity, the Crea- 

tion and Redemption by Chriſt. Which Mercies, 
ar, | & without ſuch frequent Occaſions, would be ready 


er to be forgotten, or diſregarded, in ſo long a Tract 


nt, | of Time, as the World hath already ſtood, and 
's; may, by God's Mercy ſtill ſtand, vi 


Secondly, To keep up a Spiritual Tempe rof 


Bu-| 1 Mind, by thoſe frequent weekly Exerciſes of Re- 
ab- ligion, as hath been already mention'd. 


h Labours and Buſineſs of our ſix Days, which we can 


hich| "FF never expect ſhould be proſperous, if we are negli- 
Agent of GOD's Time. For how can we expect 
able, F GOD's Bleſſing upon a Week ſo ill begun, with 
— Fa Neglect, or Abuſe of GOD's firſt Day? And 


_ there- 
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al $ Thirdly, To procure GOD's Bleſſing upon the 
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446 Lord's Day how to be celebrated. B. XI. C. 
therefore if we become unproſperoùs in the World: Te 
if Loſſes, Troubles, or Dangers befall us, let us re. 72 
flect how we have ſpent the Lord's Day; Wwe. 
ther we have not wholly neglected it, or abuſed i; 
in Riot, or made it a Day for taking Journeys, fur | 
more private Buſineſs, and leſs {candalous Labour, 
as the Cuſtom of too many is. b 
Thus having ſhewn what Reafon there is toy. 
member to keep Holy the Day dedicated to GOD, 
I ſhall conſider how we are to kcep it Holy, and 
ſo conclude. Now the Way to keep it Holy, is 
not by bare reſting from Work; for that, as a Fi. 
ther ſaith, is Sabbatum Boum & Aſinorum, 11 it i 
Sabbath of Beaſts But Holy Acts are the pro- 
per Buſineſs for an Holy Day, celebrated by Ra- 
tional Beings. Among all which, the grand, prin- Ii 
cipal, and moſt univerſally practis d, is the Pu 
lick Worſhip of GOD, the aſſembling at te 
Publick Place ot his Worſhip, to pay (with ou 
Fellow-Creatures) our Homages, Thanks, and 
Praiſes to the Infinite Creator and Redeemer i LI. 
the World. This as it is the moſt reaſonable Ser- %u, 
vice, and proper Buſineſs for this Day, fo is what | $07 
| hath been the Practice of all Ages. It was as catly Þ $4 
as Cain and Abels Days, Cen. iv. 3. what ws! 
practis d by Religious Perſons in the following! 
Ages, till the giving of the Law; and at the giving! 
of That, God was pleas'd to order Places, and! 
his particular Worſhip, as well as the Seventh! 
Day. The Tabernacle and Temple were ap- 
pointed by God's expreſs Command; beſides | 3 
which, there were Synagogues all over the Na-? 
tion; ſo that in gur Saviour's Time, every great 

f : | | Town, | E | 


Cn. VI. Publick Worſhip not indifferent. 447 
Town, or Village, had one, or more in it, and Fe- 
ruſalem 460, or More (0). [os 

The Worſhip f theſe Places, our Bleſſed SA- 
2 VIOUR was a conſtant and diligent Frequenter 
of. It is ſaid, He dent about all the Cities and 


* Preaching, and Healing, &c. Mat. ix. 35. 
And St. Luke reporteth it as his conſtant Cuſtom 
or Practice, Lale iv. 16. And as his Cuſtom 
vas, he went into the Synagogue on the Sab- 
2 bath-Day.  _ = . 
Having thus mention d the Practice of CxRIsT, 
it is not neceſſary I ſhould ſay much of the Practice 
of his Apoſtles, and the following purer Ages of 
Chriſtianity, who, in ſhort, as their Duty was, di- 
Aigently follow'd their Great Maſter's Example. 
They did not think it enough to read and pray, 
Rand praiſe God at Home, but made Conſcience 
ur © wf appearing in the Publick Aſſemblies, from 
ni | hich nothing but Sickneſs and abſolute Ne- 
of | Cefiry did detain them; and if Sick, or in Pri- 
+. | on, or under Baniſhment, nothing troubled them 
bat Pore, than that they could not come to Church, 
1 # nd join their Devotions to the Common Servi- 
ric | Fes. Tf Perſecution at any Time forc d them 
no | Bo keep a little Cloſe; yet no ſooner was there 
he leaſt Mitigation, but they preſently return- 
1nd | $4 to their open Duty, and publickly met all 
nth Nager ver. No trivial Pretences, no light Ex- 
.n. | Fes were then admitted for any ones Abſence 
des | Eom the Congregation, but according to the 
Na- Merit of the Canſe, ſevere Cenſures were paſs'd 


1 7 (=) See Ligbtfoot's Works, Vol. 2. p. 35, and 646. 
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Villages, Teaching in their Synagogues, and 
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448 Profanat ion of the Sabbath, &c BooxXl 
upon t hom, &c. to expreſs it in the Words of one 
of our beſt Antiquaries (4). | 8 
The Public Worſhip of GOD then, is not: 
Matter of Indifference, which Men have in their 
own Power to do, or omit as they pleaſe; neither 
is it enough to read, pray, or praiſe God at Home, 
(unleſs ſome inevitable Neceſlity hindereth ;) be- 


cauſe the appearing in GOD's Houſe, on is Day, ( 


is an Act of Homage and Fealty, duc to the Cx. 
ATOR, à Right of Sovereignty we pay him. And 
the with-holding thoſe Rights and .Dues from 
GOD, is a kind of rejecting GOD, a diſowning 


his Sovercignty, and a with-drawing our Obed. #4; 
ence and Service. And this was the very Rea 1 
why the Profanation of the Sabbath was puniſh's | 
with Death among the Zezws, the Sabbath being i 1 
Sign, or Badge of the GOD they own'd and wo WY 
ſhipp'd (e). Thus Exod. xxxi. 13. My S 
ET ot) 0 OS nl li 


_— - WP" 5 4 ** —_ 


— — — 


(a) Dr. Caves Primitive Chriſtiazity, Par. I. cap. 7. 


(e) At this Day it is cuſtomary for Servants to wear tht 4 
Livery of their Maſters, and others to bear Badges of tiert . 
Order, Profeſſion, Servility, &. So in former Ages, a 


divers Countries, it was uſual to bear Badges, Marks a 
Signs on divers Occaſions. In Ezek. ix, 4. 4 Mark was toi 


ſet on the Forehead of thoſe that lamented the Abominations of the C 43 


The like was to be done upon them in Rev. vii. 3. and i. 


4. So the Worſhippers of the Beaſt, Rev. xiii. 16. weren 
receive a Xxeexyua, A Mark in their vight Hand, on their Inj Wi 
beads, Thoſe xeesypele, Ergayidscs Badges, &c. were wet 
common. Soldiers and Slaves bear them in their Armed? 
Foreheads ; ſuch as were matriculated in the Heterie, d 
Companies, bear the Badge or Mark of their Companſf Þ 

f into the Society of any of 9 3 
ſeveral Gods, received a yaggype, or a Mark in his Bod i. 
(commonly made with red-hot Needles, or ſome burning 
the Fleſh,) of the God he had liſted himſelf under, A 2 


air 


and whoever liſted himſel 


Cn. VI. Profanation of the Sabbath,&C. 449 
Bt barbs ye ſhall keep ; for it is a SIGN between 
me and you, throughout your Generations; that 


ge may know that I am the LORD), that 


4 doth ſanfify you; or as the Original may be ren- 


4 


Pang 


. 


— 
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der'd, A Sign to acknowledge, that I Jehovah 
am your Sanftifier, or your God : For as our 
learned Mede obſerves, To be the Sanitifier of 


a People, and to be their God, is all one. So 
likewiſe very expreſly in Ezek. xx. 20. Hallow 
my Sabbaths, and they ſhall be a Sign between 
me and you, that ye may know thas I nm the 
LORV your GOD; or rather as before, to ac- 


3 


. 1 AA that I FEHOL AH am your 
n FIG OD. | 

d The Sabbath being thus a Sign, a Mark, or 
1 Badge, to acknowledge God to be their God, it 
x follows, that a Neglect or Contempt of that 
| Day, redounded to GOD ; to flight that, was 
lighting God; to profane that, was to affront 


Pod; for the Puniſhment of which, What more 
"Equitable Penalty than Death 2 And although un- 
er Chriſtianity, the Puniſhment is not made Ca- 
al} Pital, yet have we no leſs Reaſon for the ſtrict 


i ter Chriſtianity was planted, the Chriſtians had alſo their 
e: the Croſs, And not my Marks in their Fleſh, Badges 
ad n their Cloaths, Oc. were uſual; but alſo the Dedication of 
ere u Pays to their imaginary Deities, Not to ſpeak of their Fe- 
„ ivals, Sc. the Days of the Week were all dedicated to ſome 
f their Deities. Among the Romans, Sunday and Monday, 
the Sun and Moon; Tueſday to Mars; Wedneſday to Mer- 

, &c. So our Saxen Anceſtors did the ſame ; Sunday and 
"Monday, (as the Romans did,) to the Sun and Moon; Tueſday 
c thi % co; Wedneſday to Moden; Thurſday to Thor ; Friday 
Fig; and Saturday to Seater: An Account of which Dei- 
es, with the Figures under which they were worſhipp'd, 


_ 1 Kay be met with in our learned Verſtegan, Chap, g. b. 68. 
Alte 2 | E Ob- 


— — 
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450 Neceſſity of PublickWorſhip. BookXI. 4 E. 
Obſervance of this Holy Day, than the Jeu, bit wy 
rather greater Reaſons. For the GOD we wor. ful 
ſhip, is the ſame: It after Six Days Labour, He 


| was, by the Seventh, own'd to be GOD, the . 
| Creator; no leſs is He by our Chriſtian Lords 1 po 
Day: If by the Celebration of the Sabbath, the B70 


Remembrance of their Deliverance from the A. 


gyptian Bondage was kept up, and GOD x. oF 

| knowledged to be the Effector thereof; we Chi. In 9 
EE. ſtians have a greater Deliverance, we own ot 7e 

Deliverance from Sin and Satan, wrought by 1 1 


greater Redeemer than Moſes, even the Bleed 
Jesvs, whoſe Reſurrection, and the Completion (Þ 
of our Redemption thereby, was perform'd on te 
Chriſtian Lord's-Day. i 
And now to ſum up, and conclude theſe Inf. #4 
fences, and ſo put an End to this Part of my Su- 
vey: Since it appears, that the Works of the Lom 
are ſo Great, ſo Wiſely Contriv'd, ſo Accurately 
Made, as to deſerve to be enquir'd into; ſn !“ 
they are alſo ſo manifeſt Demonſtrations of ie 
Creator's Being and Attributes, that all the Wo! 
is ſenſible thereof, to the Great Reproach of 4 
7heiſm - What remaineth ? But that we fear ad 
obey ſo Great and 'Tremendous a Being; that ge 
be truly thankful for, and magnifie and praiſe lu 
Infinite Mercy, manifeſted to us in his Worb. 
Ei And foraſmuch as He hath appointed a Day a 
iy Purpoſe, from the Beginning, for theſe Service, 
708 that we may weekly meet together, commemo 
| | rate and celebrate the Great Work of Creation; 
I that we may pay our Acts of Devotion, Worlhy, 
| Homage and Fealty to Him; and ſince this i 
| | Wiſe and Excellent Diſtribation of our Time 
| 
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. Cnr. VI The Concluſion. 451 
What ſhould we do, but conſcientiouſly and faith= 
fully pay GOD theſe his Rights and Dues ? And 
as carefully and diligently manage GOD's Time 
and Diſcharge his Buſineſs then, as we do out own 
upon our ſix Days; particularly that with the 
pious Pſalmi ſt, Ie lobe the Habitation of God's 
Blouſe, and the Place where his Honour dwel- 


— L eth; and therefore take up his good Reſolution 
in P/al. ver. 7. with which I ſhall conclude ; Bur 


u Ws for me, 1 will come into thine Houſe in the. 


NMaultitude of thy Mercy, and in thy Fear will 


or ſbip towards thy holy Temple. 

Nov to the ſame Infinite GOD, the Oninipo- 
ent Creator and Preſerver of the World, the moſt, 
Pracious Redeemer, Sanctifier, and Inſpirer of 
Mankind, be all Honour, Praiſe and Thanks, now 
Ind ever. Amen. 
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To which is added, a Diſcourſe under the 

Title of an After-Thought. By Sir Roger 
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ing of Promiſes and Performances. Of Large 
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3 New-Tears-Gi ft. By Fer. Taylor, D. D. 


and their Power over Men: Of the Deficiency 
of Reaſon. Of Curioſity in Knowledge, &c. 


| Corrected and very much Enlarged. The 


Twelfth Edition. 


5 | The Relative Duties of Parents and Chi ldren, 


Husbands and Wives, Mafters and Servants ; 

Conſider'd in Sixteen Practical - Diſcourſes : 

With Three Sermons upon the Caſe of C 
Mmurther. By William Fleetwood, D. D. 
(Late Lord Biſhop of EL.) The Third 
Edition. Neceflary for all Families. 
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Terms, what is the Duty of a Chriſtian in Ge- 
neral: And how in Particular, the Great Duties 
of Prayer, Receiving the Lord's Supper, Ob- 
ſerving the Lord's Day, and Reading the 
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Manner. And likewiſe under Each Head is 
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* g/iſh Proteſtant. Wherein the Principal Points 
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Officium Eucharifticum. A Preparatory S. 
vice to àa Devout and Worthy Reception oft 
Tord is Supper. To which is added prayem 
for every Day in the Week. | 3 
Archbiſhop Tillotſons Excellent Diſcourſe again 
Tranſubſtanti ation. N 7 
The Chri ſtianm Monitor, Containing an Earnef F 


- Exhortation to an Holy Life, With ſome D. 
. reCtions in order thereto, | 2H 
Mr. Bonnel]'s Lite and Character. 4 
Everard's Gauging, accommodated to the ib 
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New Teſtament, Large 12. I 
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Counteſs of Moreton's Daily Devotions. - 
Devout Soul's Daily Exerciſe. 


Devout Companion. S 


Garret/on's Englith Exerciſes, 4 
Hooll's Terminations. 2 
HDRI Cæſaris Auguſti Liberti Fabulaun' 
 ZEſopiarum Libri V. Rublii. Syri Sententiz « 
ejus Mimis colle&z multo. locupletiores. l. 
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Hoadly, M. A. Scholæ Noroicenſrs quondin 
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